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luw '''''"~'rile H."" l:..mmot. E'ow lle""I, 'II C POlS ChlIr.N11 U



low DentIir Ole POTS l .... pet e
low DenIol, Olee-CNnnel Unol
low o.n..., Ole eOll'll...s pet e
low Den.." Ole f_. pet RT
low o.n.II, Ole Oplal PaICh Pen
low o.nll', Ole Common Eqpl'n.
low o.n"" 01 C 101.......... Numbe
Ootlnlluloon e ..... SI,. 1
00._e_SI,. 2
Ootlnlluloone_ Stz. 3
00_e_Stz.4
00._e_ SI,. S
00_e_Sl,.6
00_e_Sl,.1
Oo_e_Sl,.1
Oo_,e- Stz.8
OO_C_ Stz.,0
00-....... e_ Stz. II
Oo_e_ Stz. 12
oo_e_ _pet III
oo_e_ _1* III
oo_e_ _petloOo_e-__pet 10

Oo_e-......_pet 10
~e__petlll
Oo_e__petlo
Oo_e petlo

Oo_C__._petlo

01__C_In...\meIlI pet 10
00_C_lnve_ pet 10
OI_e_lnve_pwlo
00_ RI..e_ Stz.,
00_R,..e_Stz. 2
00_R,..e_ SIz. 3
00_R,,, e_Stz. 4
00_R,,,e-Stz. S
Oollnlluloon R,,,C_ SIz. 6
00._R,_e_Sll. 1
00_R,_ C_ SI,. 6
Oo_R,_C_ SIz.8
00_R,..e-Stz. 10
00_R,,, C_Stz. 11
Oollnlluloon R,..e-Stz. 12
Oo_Ib_e-lnve_OI_R_C _

Oo_R,_C_lnve_
Oo_RI_e-__
Oo_R,_C__
Oo_Ib_C__
OI_RI_C _

00_R,_ C_lnve.\meIlI
Oo_RI_C_lnve._Oo-...onR,_C _
00_,RII. C _

Oo.-RI_e_lnve,_
Oollente .......... Ior dolficuII .....
Roc* Oeplh n"._. onme.
H.d Roc* PI--.. MuIIpIter
SolI Roc* PI--.. MuIIIplI.
S-IIIIIISIIMlFr_
locel RT . 101.......... TOIaI Oollente
SAle_Sl,.1
SA' e_Sll. 2
SAle_Sl,.3
SAle_Sl,.4
SAle-Sl,.S
SAlC_Stz.6
SAle_Sl,.1
SA' C""e Slle 8

600
60000

600
400

1.00000
8.40000

100
140000'
1.80000
1.20000

800 00
60000
40000
20000
10000

SO 00
2S00
1200
600

2414
1110
1201
80s
603
402
201
101
OSO
025
012
008

2.40000
1.10000
1.20000

800 00
80000
40000
20000
10000
SO 00
2!i00
1200
600

2500
2000
l!iOO
12 so
1000
1SO
530
31!i
205
ISO
085
080
100

2"00
300
200
020

18.00000
1.200 00
!i.40000
3.60000
2.40000

1.800
1.200

800
600

r11 ;.u.,:~~~'l~,~:.~*~l
Coppet 101_ SU. DelIvery . S
Coppet 101_ sn Oelovery . 100
eoppet Manholl 5,," DeI,very . 200
Copper Menholl SUI DelIvery . 6SO
Coppet 101..11101. SU. DelIvery . ISO
Cappet 101..,,_ 51'. Dehvery . 2!iSO
C"""'" 101...1\,,1. 5,'" DelIvery· SOOO 12!i 00
f~!.I~.~~!DeII!'.!!1:!~ ~

Coppet Menholl e.ca.... end IlecIlIlll . 0 2.800
eoppet lo1anhol. fAca.et.lIRd IlecIlIII . 5 2.800
eoppet 101_ fAca.etl enda_ . 10 2.800
eoppet 101_ e.ca.et.lIIld a_fllI ·20 2.800
Coppet 101_ fAca.et. end IlecIlflll . 65 3.200
Coppet 101__ fAca.ete _llecIlflll . 85 3.500
eoppet 101_ fAcavet. _ a_III· 25 3.500
Coppet 101_ e.ca.ete _ Badlflll SO 5.000
ClIfIP!' 101_ Eacavete end IlecIlIII . 10 5.000f_,....,. 101_ ·0 210 00f_,....,.M_ ·5 21000f_,....,. 101_"•. 100 210 00f_,....,. 101_.· 200 210 00
F,,,, ,....,. lo1et_o . &SO 210 00
f_ ,....,. 101_11•. 8SO 210 00F_,....,. 101_11. ·25SO 210 00
f_ ,....,. 101_'" . SOOO 210 00
fiber "-. Met....... 10000 210 00
fiber PuIbo.In~·0 220 00
f,... ,....,.ln_·5 22000
Ftllef NIlo. Insl8llMlon • 100 220 00
f_ ,....,. InsllllMlon • 200 220 00
f_ PuIIbo. In....-.. 650 220 00
f_ Pulbo. Ins 150 220 00
fiber PuIbo.In · 25SO 220 00
f_ NOO. In SOOO 220 00
Fiber NOO. In 10000 220 00
lJew-.ng fEtor menhoI•••ca....... led 020
__depI> lor _!l!nnQ. n !i 00

E""' '-,_.... 05.oI E""' __.-.perOS·
S_ ,.·1
S...ICIl '.·2
S.,Idl '.·3
S.ItCh '.·4
BOC ed ... ·lBOC __ ·2

BOC ed ·3
BOC ed ·4
BOC_._ ·1
BOC IIDII ..ed inv . 2
BOC_._... ·3
BOC IIDII.__ • 4

BOCr_ ••edonv·l
BOCr-"_onv·2
BOC_••edww·3
BOC_"edonv·4
BOC ................... ""'·1
BOC '--'-pet__ . 2

BOC pet .... inv.3
BOC pet_inv· ..
BOC_pet ·l
BOC IIDII pet ww . 2
BOC_pet )
BOC IIDII pet ww . 4
BOCr_pet_ ... ·l
BOC'_pet onv·2
BOCr_pet )
BOC_pet_ · ..
1C0 ..............edonv·1
ICO.--.- bed _ . 2
ICO.--.- '.ed )
ICO'--'-"ed · ..
ICO _ bed 1

ICO_bed ·2
ICO lIDo' ••ed inv . 3
leo lID•• bed 4
1C0r_"ed ·1
ICOr_._ ·2
1C0_bed ·)
ICO_bed ·4
lCO_pet_inv ·1
lCO_pet_inv·2
ICO.--.- pet )
1C0_pet_ · ..
ICO _ pet _ 1

ICO_pet ·2ICOhDI...... __ .)

ICO hDI' pet _ ...
1C0_pet lRV·1
1CO'_pet ·2
1C0r_pet _.)
ICOr__ ww·4

13801
11162

o
640

SOOO
10000

!ilJ084
51J084
51J084
!ilJ084
51J084
51J084
51J084
51J084
183982
193862
183962
183982

101
101
101
101
101
101
101
101
110
110
110
110

5129l1l1
5129M
5129l1l1
5729l1l1
5729l1l1
5729l1l1
5729l1l1
5729l1l1
82218
82218
82218
82218

44
44
44
44
44
44
44
44

140
140
140
140

"lIM'I,1111 •
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_Sil.,O
SA,C_SOl.1I
SAl c_54,. 12

SAl~."'*" I
SA,"_'n -" 2
SAl~In _3
SA,,_In.._4
SAl,_'n.._S
SAl'_'n.-_6
SAl,_",.._7
SAl_'n.-Slr_1
SAl_",.._9
SA,,__._'O
SAl_ill_"
SAl~_'2
SA' OiAdiJor _ I

SAl 0uId00f - 2SAl 0uId00f_._ 3
SAl 0uId00f_._ 4

SAl 0uId00f_.- S
SAl 0uId00f_._ 1

SAIOuIdOOf In.._ 7
SAl 0uId00f "'__ 1

SAl 0uId00f _.- 9
SA' 0uId00f__ 10
SAl 0uId00f__ II
SAl 0uId00f__ 12
R~_ ...__
'nIeIJI'_COf 1UII4Od
R _CommonEquop
CMnrW lJnll__ sa

COf .....- Rf .........
R_f '..
.._fl ...
fl ..- 1P*="'lI. dIl
_fl ........-on. dIIAdI
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F......--.g .............-_..~
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100
SO

9.6S6
7.]92
49:l1l
3.3Sl

2.464 00
1.71600
123200

88800
S9200
29600
14100
9800

10.00000
1.20000
6.00000
4.30000
3.40000
2.40000
1.90000
1.40000
1.00000

IlOO00
3S000
2S000
S2700
42000

1.20000
12S00

117000
090
100

3200
130
SIlO
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"""'" p., Fi ·0 000 PlOWf f fac"on . 0 000 BY ~ I 1

french P., FI . 5 000 Ptaw flac.bon 5 000 BY·COS ~CO.... S_ 1 ,
french P., FI . '00 0110 Pkww futdtOfl· 100 000 BY·FSl ~ &F.... S-, Loam 1 I

T,ench Per Fl· 200 000 .- F'8CllOIl . 200 000 BY·L ao.-y&L...... 1 1

Trench Per F1 650 000 Plow f lactlOll . 6~ 000 BY·lS ao.-y &S-, Loam 1 1

Trench Per FI . 850 000 Plow flilC\KJO· 850 000 BY·SICl eo.-, &St., Cle, lOMJI 1 I

T,lIIlCh Per Fl· 2550 000 "'OW f H.<;I.OI' 2550 000 BY·Sl eo.-., &S-, l ...... 1 1

french Per FI . 5000 000 ~ f'&cI'OIl ~ 000 BYV VeryBoo-.y I I \

T,ench Per FI·loooo ---- 000 Plow F,iIC\lOIl ·10000 000 BYV·FSl Very..-.., &Fone S-, l ...... 11 1

B..",_ Tlench F,8C1IOI"I 0 000 PT-P';'FI.O 000 BYV·l V..., llouIderr &loam, 1\ I

1I8cII_ T.ench F.8ClIon . 5 000 Plow Per fl . 5 000 BYV·lS V..., IloulOIIfy &L......' S_ 11 1
B__ T.enchF._ ·100 000 .-P., Fl· 100 000 BYV·Sll Very..-..,&SIII 1 I 1

88d1'- Trench F._· 200 000 Plow Per Fl· 200 000 8YV·Sl Very eo.-., &S,""", l ...... 11 1

88dI'- T.ench F._ . 650 000 Plow Per FI ·650 000 8YX EJl1l~eo.-, 1 J ,
88d1'- TrenchF._ . 850 000 Plow P., FI . 850 000 8YX·FSl E."_, eo.-, &F.... S,""", loern 1 J 1

8""'_ T.ench F,_ . 2550 000 Plow Per Fl· 2550 000 BYX·l E.,,_, IIouIdery &loerny 1 J 1

B..",_ T.ench F._ . 5000 000 Plow Per Fl· 5000 000 BYX·Sll EaIr_, eo.-, &SoIIloern 1 J I

B__ Trench fr8Cllon ·10000 000 Plow P., Fl ·10000 000 8YX·Sl E."_, IIouIdery &S-, loern 1 J 1

88d1'- Trench Per FI • 0 000 Trench P.,FI·O 000 C Chty 1 1

88d1'- Tlench Per FI . 5 000 Trench Per FI . 5 000 C8 CobIll, 1 1

88dI'- Trench Per FI . 100 000 T.ench Per Ft . 100 000 C8-e CobIll, &Cle, 1 1

8..",_ T.ench Per Ft· 200 000 T.ench P., fl· 200 000 CB·Cl c-., &Cler loern 1 1

8el:*'- Trench Per fl . 650 000 T.ench P., fl· 650 000 C8-eOSl CobIlly &C_.. s...." loam 1 1

88d1'- Trench Per fl . 850 000 Trench P., ft . 850 000 C8·fS CobIlly &f_ S- 11 1

a.c:w- T.ench Per fl· 2550 000 Trench Perfl·2550 000 C8·FSl CobIlly &fone s...." l ...... 1 I 1

88dI_ Trench Per fl . 5000 000 Trench P., fl . 5000 000 C8·l CobIlly & loerny 1 1

88d1'- Trench Per fl ·10000 000 T.ench Per ft ·10000 000 C8·lCOS CobIlly &loern,~..S_ 1 ,
Hend Trench f.Kton· 0 000 IlecIohoe T'ench f._· 0 000 C80lS e-, & loerny S_ I 1H_ T.ench f.Kton· 5 000 IlecIohoe Trench f.Kton· 5 000 C8·S CobIll,&S- 11 1

Hend Trench f.Kton· 100 000 IlecIohoe T.ench f.1IC1IOn . 100 000 CB-SCl CobIlly &5-, Chty loern I 1

Hend french f.Kton . 200 000 IlecIohoe T'enchf.~ . 200 000 C8·SICl CobIlly & Solly Cler loam 1 1

Hend T.enchf._ ·850 000 IlecIohoe T.ench frKton . 650 000 C8·Sll e-, a StM loern 1 1

Hend Trench frKton· 850 000 88dI'- T.ench frKton· 850 000 CB·Sl CobIlly & Sendy loern 11 I

Hend T.ench fr8Cllon • 2550 000 88dI'- Trench f'lICllon . 2550 000 CBA I\nglNl CobIlly 1 1

Hend Trench fr8Cllon . 5000 000 IlecIohoe Trench f.Kton . 5000 000 CBA.fSl I\nglNl CobIlly a f .... S,""", loern 11 1

Hend Trench f,_ ·10000 000 IlecIohoe T.enchfr_ ·10000 000 CBV Verye-, 12 I

Hend Trench Per fl· 0 000 IlecIohoe Trench Per fl ·0 000 C8V-e Very CobIlly &Chty 12 1

Hend Trench Per fl· 5 000 88dI'- Trench Per fl· 5 000 CBV-eL verye-, & Cler loern 12 I

Hend Trench Per fl . 100 000 8Ilcllhoe T.enchP.,fl· 100 000 CBV·fSl Very e-, a f .. Sendy loern 12 I

HendTrenchPerfl·2OO 000 a.c:w- Trench Per ft· 200 000 C8Vol very CobIlly & loerny 12 1

Hend Trench Per fl ·850 000 IlecIohoe Trench P., fl . 650 000 CBV·lfS very CobIlly a f ... loerny S- 12 1

Hend Trench Per fl-850 000 II8c:IIhOe Trench P., fl • 850 000 CBVolS Very CobIlly & loerny S- 12 1

Hend Trench Per ft . 2550 000 IlecIohoe Trench Per fl· 2550 000 CBV-MUCK very CobIlly a Mudl 12 1

Hend Trench Per fl . 5OllO 000 II8c:IIhOe Trench Per fl - 5OllO 000 CBV·SCl Very CobIlly a Sendy Cler loern 12 1

Hend Trench Per Fl ·10000 000 IlecIohoe Trench Per fl ·10000 000 CBV·$lL Very CobIlly & SIll 12 I

CUIIR.- AIpNII F._· 0 000 Hend Trench Fr_ • 0 000 CBV-Sl Very CobIlly a s-r loern 12 I

CUllRe_ Alphell F._ • 5 000 Hend T.ench fr_· 5 000 CBV·VFS Very CobIlly a V..., F_5_ 12 I

CullRe_ AIpNII fr_· lOll 000 Hend Trench Fr_ . lOll 000 cax E........,CobIlly 12 1

CuIIR.- Alphell Fr_· 200 000 Hend Trench f._ - 200 000 cax-eL E....-, CobIlly & Cle, 12 1

CullRe_ MptleII fr_ ·850 000 Hend T.enchf,_· 850 000 caxol E....-, CobIlly loern 12 1

CullRe_ AIpNII F._· 850 000 Hend T.enchfr_ . 850 000 cax·SIt. E....-, CobIlly &StM 12 1

CUllRe_ AIpNII Fr8CIIon . 2550 000 Hend Trenchfr_ . 2550 000 Cax·Sl EaIr......, CobIlly as...." l ...... 12 1

CUIIR'-Alphell fr_' 5OllO 000 Hend T'ench free:-. . 5OllO 000 Cax-VFSl EaIr_, CobIlly Very fone S8lldy loern I J 1

CullRe_e AIfIIl8I! fr_ ·10000 000 Hend Trench F,_ -10000 000 CE Coprogenous E.... I 1

CUllRe_e AIpNII Per FI • 0 000 Hend T,ench Per Fl ·0 000 CIND CtMw. I \

CUllRe_ Alphell Per FI • 5 000 Hend Trench P., fl· 5 000 Cl Clerloem I I

CullRe_e AIph8II Per FI • 100 000 H_ T,ench Per FI - 100 000 CM e- 1 J I

CUllRe_e Alphell Per fl . 200 000 H_ T'ench Per Fl - 200 000 CN CMnnery 1 1

CUllRe_e AIph8II Per fl .650 000 Hend Trench Per fl· 650 000 CN-el CIl8nnery a CIe, L...... I 1

CullRe_ AIfIh8II Per fl . 850 000 H_ Trench Per fl • 850 000 CN-fSl C,,*-*, & F.... SIllldy L...... 11 1

CUllRellore AIjlh8II Per FI . 2550 000 Hend french P., fl . 2550 000 CNol CMnnery&l......
, 1

CutlRe.lOre AIfIh8II P., FI . 5OllO 000 Hend l,ench Per fl ·5000 000 CN·SICl C,,*-*, &Stl1, Ua, Loam 1 ,
CUllRel10le Asphlll1 Per fl ·10000 000 H_ french P., Fl-loooo 000 CN·Sll C-., &Sill, loam 1 ,

---- -
CUllRe.lore Conc:r..e F._ . 0 000 Bore C_f._ - 0 000 CN·Sl C,,*-*, &SIllldy Loa'" I I

CullHe.lOIe eonc:r..e F,acIIDn - 5 000 BoreC_F._ 5 000 CHY Very ChannIIf, 1 1

CullHellore CorlC,..e fr_' . 100 000 Ilore C_F,_ . 100 000 CNVCl Very C,....., &Cia, 1 I

CulIRe_e Conc:rele f.IIClIOIl . 200 000 Ilore C_ f.lIClIOn . 200 000 CNVl Very C".."., &LOlli" I I

CulIHe.lore Conc:r..e F,8C1IOI"I . 650 000 Bore C_ F._· 650 000 CHY·SCl Char".." &S"IIl, Lla, I""'" I ,
CullNe.IOIe Conue'e F,8CIIOn· 850 000 80re C_ frKton . 850 000 CNV·Sll V..., Charnll' & Soli, Loam I ,

~- " •. 1" ( ..... -'.r'"' ":JIE.~ 000 CNV Sl Very Chal....y & !>."'" 10"''' 1 I
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cuIiR.s"". Concr... F.edton· 5000 000 Bor. Cabl. F.lIdlon . 5000 000 CNX Eatr_y Chennery I I

CuIIR.,.... Concr... fr_ ooסס1· 000 Bor. CatJIe F.8dKln ooסס1· ----------- 000 CNX·Sl Eo_y Chennery I S_y loam I I

CuIIR._. Concr... Per fI . 0 000 Bor. C_ P.r FI . 0 000 COS eo.r..S_ I I

CuIIR.,.... Coner... Per Fl· 5 000 Bur. Cable Per FI 5 000 COSl eo.r.. Sendy l ...... I I

CuIIR.,"'. Coner... Per FI . 100 000 Bor.C_ Per Fl· 100 000 CR ClMWly 12 I

CullR.Slor. Coner.l. Per fl 200 000 Bur. Cable Per FI ' 200 000 CR·l CIMWIy I lD.... 12 ,
CulIR.s"". Coner_ Per FI 650 000 1Iof. C_ .... fl 650 000 CR·SICl CIMWIy I Stlty Clay lD.... 1 ] I

CulIR...... Coner... Per Fl· 850 000 Bor. C_ Per Ft . 850 000 CR·Sll ClMWly I Solly l ...... 12 I

CulIR.,"'. Coner... Per Fl· 2550 000 Bor. CatJIe Per fl . 2550 000 CRSl CIMWIy I Sendy lDa", 12 I

CulIR.,"'. Coner... Per FI 5000 000 Bor. Cable P.. fl . 5000 000 CRC eo.r..C,*" 12 I

CulIR.s"". Coner_ Per FI ooסס1· 000 Bor.C_P.. flloooo 000 CRV Very CIMWIy 12 1

CulIR.s"". Sod F.aaon . 0 000 Push PlpeIPuI C_ F.8C1lDn . 0 000 CRV·l Very CIMWIy I l ...... 12 I

CulIR••"". Sod F.aaon . 5 000 PuSh P....,.,... C_ Fr8Cbon . 5 000 CRV·Sll Very CIMWIy I SolI, loam I] I

CulIR....... Sod F.aaon . 100 000 PuSh P1paIPUI C_ F.8CbOll . 100 000 CRX E_yClMWly I J 1

CulIR...... Sod F._ . 200 000 Push P....,.,... C_ F,8ClIOll' 200 000 CRX·Sll EIdr_y CharIr I Solly loam I J 1

CulIR_. Sod F.aaon . 650 000 Push~ C_f.8ClIOll· 650 000 DE ~E_ I I

CulIR...... SodF._ . 850 000 Push~C_ f.8CIIOll . 850 000 fB fobncM_ I I

CulIR...... Sodf._ . 2550 000 Push~C_ F.8ClIOll . 2550 000 fiNE F_ I I

CulIR••"". Sod F.8CIIOll . 5000 000 Push~C_ F.8ClIOll . 5000 000 Fl FIIlggy I I

CulIR_. Sod F.8CIIOll ooסס1· 000 Push C_f._ ooסס1· 000 Fl·FSl FIIlggy I F_ Sendy loam II I

CulIR...... Sod Per FI . 0 000 Push~C_Per Fl· 0 000 fl-l FI8lIlIJ I l ...... I I

CulIR...... Sod Per FI . 5 000 Push~C_ Per Fl· 5 000 Fl·SIC FIIlggy I Solly Cley I I

CulIR....... Sod Per fl . 100 000 Push P.,-. Cabla Per Fl· 100 000 Fl·SICl FIIlggy I Solly Cley l ...... I I

CulIR....... Sod Per Ft . 200 000 Push~ ClIbIa Per FI . 200 000 Fl·S1l FIIlggy &Solly loam I I

CulIR_. Sod Per FI . 850 000 Push~ ClIbIa .... FI ·650 000 Fl·Sl FIIlggy I Sendy L...... I I

CulIR_. Sod Per FI . 850 000 Push P.,eIPuI Cabla .... FI . 850 000 FLV Very flllggy II I

CulIR....... Sod Pat FI . 2550 000 Push~ Cabla Par fl . 2550 000 Fly.cOSl Very Flaggy &eo.r.. Sendy loam It I

CulIR...... Sod .... FI . 5000 000 Push P1peIPuI Cabla .... FI . 5000 000 FlY·L Very flaggy Il_ It I

CuIIR..lor. Sod Per FI ooסס1· 000 Push C_ .... FI·loooo 000 FlY·SICl Very flllggy I Solly Oay Loam II I

P._ S.....,_Per Fl· 0 000 CuIIR...... AophaII f,_ . 0 000 FlY·SL Very FIIlggy &Sendy loam II I

P._SI8blII'_ .... Fl· 5 000 CuIIR.,"'. A....... F.acloon . 5 000 FlX Eolfemaly flllggy II I

p._S-_PerFI·100 000 CulIR.,,,,,. A....... F._· 100 000 FLX·L E-, FIIlggy I Loemy II I

P._S.,.,_ Per Fl· 200 000 CulIR......~F_ . 200 000 fRAG Ff8lIIMf*I ....... I I

P._S-_.... Fl· 850 000 CuIIR....... AspllIIIt F,_ . 650 000 FS F_Sand II I

P_S-_.... Fl· 850 000 CulIR••tor.~F._· 850 000 FSl r... Sendy Loam II I

P_S-_.... Fl· 2550 000 CuIIR••tor.~F._· 2550 000 G Gt_ I I

P........ SI8blII'_ Per FI . 5000 000 CuIIR••tor.~F._· 5000 000 GR Gt-, I I

P........S-_.... FI·1oooo 000 CulIRn..... f.adIon·1oooo 000 GR-e Or_&CIay I I

Dirts-_Per fl· 0 000 CuIIR......~ Per fl· 0 000 GR-eL Or_I Clay Loam I I
Dirt S__Per fl· 5 000 CulIR.......~ .... fl' 5 000 GR-eos Or_Ie-Sand I 'I

DirtS--,_ Per fl . 100 000 CulIR....... AophaII Per fl . 100 000 GR.cOSL Or_Ie- Sandy Loam I I

Dirt~_ Per fl· 200 000 CulIR••Ior. AophaII Per fl - 200 000 GR.fS Or_If_Sand I I

Dirt S__Per fl· 650 000 CulIR....... AophaII Per fl ·850 000 GR.fSl Or_I f_ Sandy Loam I I

Dirt S__Per fl· 150 000 CulIR.......~ Per fl- 850 000 GR-l Or_IL_ 1 I

Dirt~_ Per fl· 2550 000 CuIIR....... AophaII Per fl - 2550 000 GR-lCOS Or_ I loemye-.. Sand I I

Dirt~_ Per fl· 5000 000 CulIR.'..... AophaII Per fl - 5000 000 GR-lfS Gt_ I Loemy f_ Sand 11 I

Dirt S.,.,_Per fl ooסס1· 000 CuIIR....... A Per fl·loooo 000 GR-lS Or_ I Loemy Sand I I

Simple 8actdlII • 0 000 CulIR....... ConcrW f,8ClIOll . 0 000 GR·MUCK Or_I_ I I

Simple 8actdlII • 5 000 CulIR....... eonc:r-f._ - 5 000 GR-S Or_I Sand I I

Simple 8actdlII • 100 000 CulIR....... eona... f.8ClIOll . 100 000 GR·SCL Or_ &Sandy Cley l ...... I I

Simple 8actdlII • 200 000 CulIR..lDI. eona_f._ . 200 000 GR·SIC Gt_ &Solly Cley 1 I

Simple 8actdlII • 850 000 CulIR••IDf. eona... f.8CIIOll . 850 000 GR·S!CL Or.... I Solly Oar Loam I 1

Simple 8actdlII -150 000 CuIIR....... eona_ f.8ClIOll - 850 000 GR·S1L Or_I Solly Loam I I

Simple IIacIdIII • 2550 000 CuIIR.,Ior. eona... f.adIon - 2550 000 GR-Sl Or_ I Sendy L_ I I

Simple 8actdlII . 5000 000 CuIIR••IDf. eona... f.8CIIOll - 5000 000 GR·VFSl Gt_ &Very f_ Sendy L_ II I

1IacIdIII-10000 000 CulIR••I...C_f.8CIIOll ooסס1· 000 GRC C_..Gr....y I I

CuIIR....... eona... Per fl . 0 000 GRf f_Gr_ I I

CuIIR••IDf. Conaela Per fl . 5 000 GRf·S1l f_Gr_ S4IlyL...... I I

CuIIR••IDf. Coner_ Per fl . 100 000 GRV YeryGr-, I I

CuIIR....... eona_ Per fl . 200 000 GRV·CL Very gr_y I Cia, Loam I I

CuIIR...... eona... Per FI . 650 000 GRV·COS Very Gt....y I cu." S_ I I

CulIR••IDI. eona....... FI . 850 000 GRV-eOSl very Or....y &cu." Serldy Loam I 1

CuIIR...... Cona_ Per fl . 2550 000 GRV·fSl Very Gt• .., I f_ Serldy loam I I

CuIIR...... Coner.l. Per fl . 5000 000 GRV-L Very Gr."'y &1 Dam I 1

CuIIR...... Cona'" Per fI ooסס1· 000 GRV·lCOS very Gr....y &luany Coar.. Ser'" I I

cUiiR....... Sod F._ 0 000 GRVlS Very Gr....y &lD.on, S_ I I

CuIIR••IDr. Sod f.8CbOll . 5 000 GRV·S Very Gr...., &S."cs 1 1

CuIIR••Ior. Sod F.-... 100 000 GRV·SCl Very Gt...., &5..."" Cia, I uaon
, 1

CuIIR••Ior. Sod f.-..n 20U 000 GRV·SlCl Very 0....., &SIll, c,., I ....... 1 ,
t.:IJllft.tkJI. Sod F••hUll ti~ 000 IlllV Sit Vel, lir......' & 5011

, 1

pu".. h"r 111
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Burled~ilea....'·,~· ~:',' . .. , ..
CutlRa.l",a F'edlon . 850 000
CulIH••I",a Suclf.aclHJn 2550 000
CulIH••I",a SocH,acloon !>OOO 000
Cut/Ha..",a Sod f.aclHJn 10000 000
C~,j'io;eSodP"FTO-------·--- 000

CutlHa.lot. Sod Per fl 5 000
CutlHa.....a Sod Per fI 100 000
CutlHe..",a Sod Per fl . 200 000
CullRa..",. Sod Per FI . Mil 000
CulIHa.l",a Sod P.. F1 850 0 00
CullRa.l",a Sod Per fl· 2550 0 00
CutlRa.l",a Sod Per FI . 5000 000
CullRe..",a Sod Per FI ·10000 000
Ra.IOt.."", HoI Requored . 0 0 00
Restoral"'" HoI Requored . 5 0 00
R.stor HoI Requored . 100 000
R.Il"' HoI Requored . 200 000
R.1lOr8l"'" HoI Requored . 650 000
R_..... HoI Requored . 850 000
R.llOralal HoI Requored . 2550 0 00
R.lloralal HoI Requored . 5000 000
R.llOrillKlrl HoI R!lfM!d -10000 000
SompIe IIIlCIdiI -0 0 00
SompIe IIIlCIdiI - 5 000
SompIe 8acIdilI - 100 0 00
SompIe IIIlCIdiI - 200 000
SompIe Il8CIdIlI - 650 0 00
SompIe IIIlCIdiI . ll50 0 00
SompIe IIIlCIdiI • 2550 0 00
SompIe Il8CIdIlI . 5000 0 00

Il8CIdIlI .10000 000

'V·
GRV·VFS
GRV·VFSl
GRll
GRll-Cl
GRll-COS
GRX-COSl
GRX·FSl
GRll-l
GRX-lCOS
GRX·lS
GRX·S
GRll·Sll
GRX·Sl
GYP
HM
ICE
INO
l
lCOS
lFS
lS
lVFS
MARL
MEDIUM
MK
MK-C
MK-Cl
M1(.fS
MK-FSl
MK·l
MII-lFS
MlUS
MK·S
MK-SI
MK·SICl
MK·SIl
MK-Sl
MK-VFSl
MPT
MUCK
PEAT
PT
R8
R8.fSl
S
SC
SCl
SG
SH
SH-Cl
SH-l
SH-SlCl
SH·Sll
SHV
SHV-Cl
SHll
51
SIC
SlCl
Sll
Sl
SP
SR
5T
STC
Sr·Cl
51·COSl
sr FSl
t,f I

.I,:.•'~';'·t'.'·' '. .1. . A' •
""I-t~~:.r,:•. ;~.~.,~':;' ~ '

Very Of , &5endr loam
Very Gt , & Very f 5_
Very Gt_, &V.., F Sendr loam
Ea_,Gt ,
EII1r_, Gt , &Coer.. loam
Ealr_, Gt_, & Coer.. 5_
EII1r-, Gt_, & C_.. Sendr loam
Ealr_, Gt...., &FOle S_loam
Ealr_, Gt_, &loam
Ea_, Gt...., & loam, Coer..E_,Gt• ..., & loam, S_E._,Gt...., & S-E_,Gt_, &5IIIy loam
EII1r_, Gte-, • Sendr loam
G,~ou.M_

HamlcM_
... OfF'....... Sool
Indur_
loam
loam,Coer..S­
loam,F...S­
lOMtJS-
loam, Very FIM S­
Mart
MecJoume­
MudI,
MutI<, CI8r
MudI, CI8r loam
Muck & FIM S_
MudI &Fine Sendr loam
MudI,loam
Muck, lOMtJ FIM S­
Muck, lOMtJ S_
MudI&S_
Muck, & StIlr
Muck' &Silly CI8r loam
MudI'SoIl
MudI, &SencIr loam
Muck, &Very F_ Sendr loam
Muck' .....
Muck..........,
~,

R.-y F... Sendr loam
S-
SendrCla,
Sendr CI8r loam
S_&Gt.....
SheIy
ShaI, & C1e,
SI*e &loam
SheIy &StIl' CIe, loam
ShaI, &StIlloam
Very SheIr
Very SheIr &Cler loam
Eolr_,ShaI,
SIll
s.n,CIe,
StlI, CIe, loam
StIlloam
SencIr loam
SapncM.I.....

Sir"''''''
Slony
SlOt" & Cia,
Stun, & CI., l 0.111

5.... ', & C....... Sd,Kl. loam
Stun, • h .. 5an<l, I " ..."
Slot I.,. & l Udf"Y

..........
1 1
1 1
1 1

11 I
11 1
11 I
11 1
II 1
11 1
11 I
11 1
II 1
11 1
11 1
12 1

I I
15 1
12 1

1 1
I 1

11 1
1 1
1 1
1 1
1 1
1 I
1 1
1 1
1 1
1 I
1 1
1 I
, 1

I 1
1 1
1 1
I 1
1 1
1 I
1 1
1 1
1 I
I 1

15 1
15 1

1 1
1 1
1 1
1 1
I 1
I 1
1 1
1 1
1 1

15 1
15 I

2 1
I 1
1 I
1 I
1 1
I I
1 ,

I 1
1 I
I 1
I ,

I I
11 I

I I

11111""1'1111.

,.lfIJI lUI""

l.AA,...."tNu """,,,,4
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. t . ~ ~
_•••NO',

-l'
ST US
ST-lS
STSIC
ST-SICl
ST-Sll
ST-Sl
ST·VfSl
STY
STV-e
STV-Cl
STV·FSl
STV-l
STV-lFS
STV-lS
STV·MPT
STV-MUCK
STV-SlCl
STV-Sll
STV·St.
STv-VfSl
STX
STX-e
STX-el
STX-eOS
STX-eOSl
STX-FSl
STX·l
STX·lCOS
STX-lS
STX-MlICK
STX·SIC
STX-SlCl
STX·Sll
STX·Sl
STX'VfSl
SY
SY-l
SY·Sll
SYV

SYX
UNK
UWB
VAR

VfS
VfSl
lMl

P,.,,, loot ·111\

IlOMlJ~_ .," '
SConr I lOMlJ F_1end " ~i;: ';,
Slllny I lC*ftJ Send , ,I," t' ,
S...., I Solly o.r .. '
Stonr I Solly o.rl_
S....,ISlIIl......
S...., I S8ndr l ......
S...., I S8ndr V.., F_ SIlly l ......
V.., Ston,v.., SIOn, I 0.,v.., Stonr I Cl8r l ......
v.., Stonr I Fine S8ndr l ......
V.., Stonr I lOMlJ
V.., Slonr I lOMlJ F... S­
v.., Stonr I lOMlJ S_
V.., Slonr I MucII, P...
V..,SlonrI-
V.., Stonr I Solly C.., l ......
V.., Slonr I Solly l ......
V.., Slonr I S-,108m
V.., SConr I V.., F_ S-, l ......
E........,Stonr
E........, Slonr I 0.,
E_, Slonr I Cl8r l ......
E........, Stonr I e-..S_
E........, Slonr I e-..S-l......
E........, Slonr I F_ S8ndr l ......
EIIlr......, Slonr I l ......'
EIIlr......, Slllny I lOMlJC_S_
Ex~......,Slonr I lOMlJ S_
E........,S.....,I_
E........, Slonr I SIll, CIe,E_, S....., I SIll, Oar l ......
EIIlr......, S....., I SIll, l ......
E........, S....., I S8ndr l ......
EIIlr......, Slonr I V.., F_ S8ndr l ......
SMlr
Sl.,ll_
s., I Solly l......
v..,SMlr

E........,s.,
I.lrMown
u..-ee11ledrod1
V......

V..,F_S_
V..,F_S-' .......
WI_eel Beclradl

"

.:.:=:,
1

11
1
1,
I
I

11
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

3
3
3

35

I....
It, ,......
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HAl Model Release S.ONV - Expense Module
Wire Center Level Calculations UNE Costs StaffRun for Nevada Bell

'I' ~ , "t" \' 'f'r;t!I"'IIII~" l~' ",
CoImlan

! ,;",' .:) ~'r,it"H,.i~.,l1·..")t:~::"···.'r"'~:·'~k·;'1l '" t.1~ . '. "·';~·'ll';··r"i ."o':l;";' :.!".' II "'l~
EO, !/ltf, ,l"t "t ... !, liltLa!.·,: l,..", \,!l.,,:.l.' , ~,~ ,~••.~:;'··L~"."; '...... Common ,.......

Sw*J*'lI
dII "

, .. i ......~·~1. 'I,'• ....... unlCoIl

AUSTNVll • 211 lie • O~ • 6800 • 4482 • '32 • 000'48 • 000025 • 000'18 • '0.2'"29 • '.'2480 • 011'116 • 33' • 000033 • 02'838 • 000000 • 011'. I oouu.'t.I , oon:'!C1
BAKRNVll • 21238 I 052 I 8126 • 1681 • 368 • 000400 • 000035 • 000'12 1'",00312 • 8OlI_M • 0080110 • 1111 • 0000111 • 026020 I 000000 • 0080110 I Of""",I', , IIUlI..'!"

8TMTNVll • 11115 • 045 • 18' • 2413 • 364 • 000366 • 0000111 • 000166 • 45888 $ 2511l16lM18 $ 0025l1l1 $ 2'118 $ 0002'" $ 003311 • 000000 $ 002581 $ on.,:" , OUIII", ,

BTMlNV'2 • 111'11 $ O~ • 5950 $ 36'33 $ 384 $ 0004JO • 000040 $ 000'11 $ JO.OI1 113 $ 802'9346 $ o01l1lM1 $ 5JO $ 000053 $ 0281'0 $ 000000 $ 001l1lM1 $ OfNIU',1 , o lIlII....

BHYNV,2 $ 4133 $ O~ $ '3611 $ 41129 $ 541 $ 000613 $ 000013 $ 000'82 $ '.121111 I 29058002 1 0028113 $ 4235 $ 000422 $ 0045115 1 000000 $ 0021193 • 0004 II , UOUH..,

CHBTNVI1 1 28'5 1 052 • 5113 $ '042 1 '34 I 000'48 I 000024 I 000'84 $ 5204' • 8'555l18 $ 0008'2 $ '348 $ 000'34 $ 00'3'3 • 000000 I 0008'2 I 00<1111 • 000/111

CRCYNVO' • 638 $ 042 I 234 1 356 1 '48 • 00014' $ 000021 $ 000186 $ 281 $ 4584l1O $ 000046 1 855 1 000085 $ 000016 1 000002 $ 000046 1 o lMlUH4 • 00011'

CSTIINVI1 • 1880 • 053 $ 2161 $ 393' 1 368 • 0004'0 • 000021 • 0001111 $ 6,434 ~ • 5OlI1082O $ 005015 $ 1134 $ D000lI3 $ o U1907 • 000000 • 005014 • 011UUtl" $ 0001 II

Ol<1/\IRNVI1 • 42163 • O~ $ '3549 $ 3884 • 368 $ 0004'3 $ 000031 • 000111 122.831109 $ 88200360 $ 00818' $ '033 $ 000'03 $ 0282'3 • 000000 $ 008181 • OOOIUI • oOOJ,:

OYlNNVI1 $ 25'2 • 041 $ 4111 $ 11180 $ '35 • 000'39 I 00002' I 000'83 I '600 $ U2016 $ 00009!l • 996 $ 00009!l $ 000116 • 000000 I 00009!l I OOOU~ $ OOOlbl

ELY NVO' • 23112 • 044 • 6311 $ 1160 $ 354 $ 00034' $ 0000'11 • 000'62 $ 2'308 1 11460811 1 001138 $ '603 $ 000'80 $ 0026JO $ 000000 $ 001131 I ooo'~~ I OOUI~,4

EMPRNVI1 $ 38 '3 $ 053 $ 20 10 $ 20540 $ '50 $ 000168 $ 000021 $ 000118 $ 11.09' 511 $ 65105114 1 00654' $ 422 $ 000042• $ 0'3812 $ 000000 $ 006541 $ 000H9 I OOU1H

EURKNVll $ 5436 $ 053 $ '635 $ 5' 58 $ 352 $ 000395 $ 000024 $ 000'8' $ '.1120 12 $ 293 "00II $ 0029'11 $ 2236 $ 000223 $ 0048'2 $ 000000 1 0029111 $ OOO]I~ S OOO,tll

FlVYNV'2 S '0800 I 053 $ 4233 I 1993 $ 503 I 000564 I 000032 I 000118 $ '5.235111 $ 10485202 $ 001011 $ '363 S 000'36, S 0'11836. S 000000 $ 001011 I OUOIH $ OOO/~.'

FRNlNV" I '684 • 048 S 404 $ 825 I , 31 S 000'4' I 000022 $ 000'88 I 2802 1 18111l1lM1 1 000'611 $ ,. 1 0000111 1 000199 1 000000 $ 000'69 S 000111 I Oooltll

GA88NV" $ '4818 $ 053 1 4532 1 '6085 • 502 1 000563 $ 000032 $ 000118 S '3.IlOO '3 $ 13548'311 $ 006321 S '313 $ 000'311' $ 0'8031' S 000000 1 OOb321 I ooolJJ 1 o1I1"H.

HWlHNV11 $ II 43 1 O~ $ 334 1 '318 1 4118 $ 000558 $ 000022 $ 000'84 $ '.01'4' 1 5033112111 $ 0050'2 5H1 1 000533 $ 001818 $ 000000 $ 005010 1 OOO~,'~ I oool"n

IMlYNV'2 $ 81~ $ 053 $ 44.a $ 32' II $ '93 $ 000216 $ 000021 1 000118 $ 5.'033' $
_4040II

$ 003881 301 1 00003' • 008340 • 000000 $ 003861 1 000<).'1 • 001,....'.,

INSPNV'2 $ '321 $ 054 1 444 $ 306 1 553 $ 000620 $ 000025 S 000'82 $ 3.18554 $ 46353411 $ 0048'5 31156 I 0003114 • 008346 1 000000 $ 004814 I OOllJW 1 OOO!I"

INVGNV11 1 let $ 042 $ 231 $ 302 1 1411 $. 000142 $ 00002' $ 000'81 $ 332 1 3114382 $ 000039 "'8 $ 00011' $ 000044 $ 000000 1 000039 1 OOO'IU I 000"'\

lCWONV" 1 1825 052 $ OM $ 5111 $ '35 1 000'48 1 000025 $ 000'85 $ '.0'380 $ '58 701et $ 00'580 834 $ 000083. I 0021l1e 1 000000 $ 00'560 I oOllUl~ • 0110,'1 ,

IT'M.NV'3 I 5'6J 052 $ 1348 $ 3152 1 543 1 000596 $ 000024 $ 000114 $ 5.68558 1 1lI00711'2 1 001888 3150 $ 000313 $ 033650 I 000000 1 001865 • 0001// S 0110/"" .

lUNONV'2 $ '5504 054 1 53'8 $ '8916 1 363 $ 000401 $ 000033 1 000118 $ '4.4230' $ 6'211184 $ 008'02 1115 $ 000111 $ 011615 • 000000 $ 006'02 1 00011 J I OUO:"',

lVLCNV11 $ 3212 053 $ 191 $ '458 1 '33 1 000'48 $ 000022 $ 000'83 $ 1.211 II I 433303'5 $ 0043'4 511 1 00005' $ 0055'8 • 000000 1 0043'3 $ o0lX146 I 0001"1)

MCGlNV11 1 11111' 053 1 4045 1 1548 $ 351 $ 000394 $ 000024 1 000'80 2.5•• $ 3118ll58l1 $ 003152 20 17 $ 000201 $ 006511' I 000000 $ 003152 I OOO/U/ I atllUtll1

..INANV" $ 11281 054 $ 5301 $ 36110 I 502 $ 000563 $ 000032 $ 000'11 '5,01' II' 1 18025l123 $ 001168 '315 I 000'31 1 02'132 $ 000000 $ 001168 1 0001J4 I olK"~1

PHRMNV11 1 24011 054 $ 421 1 864 $ 164 $ 000'83 $ 000022 1 000'96 11613 1 '05 '2'23 $ 00'041 566 1 olIllllM $ 001114 1 000000 1 00'046 I OOOU~) 1 OOUlbll

RENONV02 1 411' 040 $ '115 $ 332 $ 15' $ 0001311 $ 00002' I 000'89 023 1 044353 $ 000004 115 $ 000018 S 000001 $ 000005 I 000004 1 0011011 I 0001/'

RENONV'2 $ 154 0411 $ 224 1 309 1 181 $ 000'11 $ 000024 I 000211 128 $ 74608' $ 000014 $ '012 $ 00010' $ 000088 I 000000 1 000014 1 OOUll!ltl I Ooolfll

RENONV'3 $ 4116 044 $ 2'5 $ 3'5 $ 152 $ 000'48 1 000022 $ 000'111 1110 $ '323418 $ 000'32 $ 5'8 $ 000052 $ 000'48 1 00000' $ 000132 1 OOUU~ 1 OW't.ol

RENONV'4 $ 1164 041 $ 316 1 30' $ '40 1 000'43 1 000022 I 000'118 247 $ 25l1018 $ 000028 $ II 81 $ 000118 1 0000211 1 000000 1 000028 $ 000116 I 0001111

RENONV'5 $ 158 031 $ 3111 1 358 $ '44 $ 000'211 1 00D020 $ 000113 II 12 $ 113Ol1l13 $ 0000113 $ 511 $ 00005' $ 000'01 1 000000 1 000093 $ ouuo~ • OOU'·Jl

RNMTNV11 $ lUI 053 $ 2414 1 8880 1 '211 $ 000145 $ 000023 • 0001111 4.411125 10216084 1 o08lIlI1 $ 4011 1 00004' 0113111 1 000000 1 0081191 1 oOIlU.'" , olIlll""

SCRZNV11 $ 1288 O~ $ 2231 $ 3143 1 4116 • 000558 $ 000028 $ 0001111 1.58811l1 51125l1l1'5 $ 0051100 $ 1181 $ 0001111 o 'J01' 1 000000 1 005IlOO $ OOOI/~
, OUlI/.',

SOVYNV11 $ 1244 O~ $ 8JO 1 3334 S 823 $ 000923 $ 000024 1 000'8' 3.400111 411' !i8OlI2 $ o04lIlI4 $ 3151 I 0003'5 0082111 I 000000 1 0_ 1 OOOllll I OI)lI.:U"

SNVYNV11 1 1148 $ 05' $ 328 $ 4114 $ '38 $ 000'49 $ 000023 $ 000205 513 48014' $ 000048 1 '584 $ 000'58 000054 1 000000 1 000048 $ OUUPd I 00111/ I

SPRKNV11 $ 521 $ 043 $ 233 $ 362 1 '48 $ 000'43 $ 000022 $ 000'11' 531 112l15l18 S 0000113 $ 194 $ 0000611 000123 1 000002 1 000092 $ o()fJ(lhtj • QOUIt"

SPRKNV'2 1 182 $ 05' $ 244 1 332 1 142 $ 000'56 $ 000025 $ 0002'5 2050 !,85lI5II $ 000118 $ '1101 $ 000'110 000139 • 000000 $ 000118 1 o Of.HW, ,
OOUI~J"

STEONV11 $ 1154 1 048 1 328 1 308 I '38 $ 000143 $ 000022 I 000'" 250 25l1411' $ 000028 $ 11110 $ 000119 000029 , 000000 1 000026 I OOOllb I ouu""

SVSPNV11 $ 2828 1 050 $ 5'11 $ '021 S '311 $ 000141 $ 000022 S 000'88 '6400 5' '08'2 1 00050ll $ 1111 $ 000091 000649 I 000000 1 000509 $ u OlK~14 I UOUlftfl

VERONV11 1 '684 $ 051 $ 581 S 11118 $ 15' $ 000'66 $ 000022 $ 000'88 55011 '115 5'3511 1 00'1148 $ 1134 $ 000063 002438 1 000000 1 00'_ I OfJ(Jlj"l') I OOl""li

VRCYNV12 $ 1854 $ 053 1 4'11 $ 410 $ '4' 1 000158 1 000024 $ 000191 2111211 81188112' $ OllO894 $ 1903 $ 000189 000952 $ 000000 1 000694 I U OIJlH4 , U(.JI~t1

WASQNV1' $ 2OJO $ 041 $ 403 $ 519 I '37 $ 000145 $ 000022 $ 00019' 2165 16 '0810 $ 000'80 $ '485 1 000'48 000'81 $ 000000 1 000'60 I 00014'1 • Duultl

-:NVO' 1 '5116 1 048 1 445 S 6110 $ 200 $ 000203 1 00002' $ 000'82 4895 38l15l1l15 $ 000_ $ '2'6 1 000'2' 000436 • 000000 • 000388 I U(J01Ih I O()JII,I

HAl Model R...... 5 ONV P"lI'l'oI'



UNE lOOP COSTS FOR NEVADA BEll

AUachment LB-4
Testimony of Dr. Bialik

Docket No. 98-6004

cUi

PUCN Staff Run

Distribution Concentrator Feeder Total
Unit Cost Unit Cost Unit Cost Loop Cost

Nevada Bell Run ,. ,.

!, .

Distribution Concentrator Feeder 'J 'Total Loop
Unit Cost Unit Cost Unit Cost Cost

AUSTNV11 $ 218.86 $ 66.00 $ 44.82 $ 329.68 $ 687.58 $ 162.49 $ 84.73 $ 934.80

BAKRNV11 $ 272.38 $ 87.26 $ 16.87 $ 376.51 $ 840.22 $ 224.15 $ 45.35 $ 1,109.72

BTMTNV11 $ 17.95 $ 7.81 $ 24.13 $ 49.89 $ 50.74 $ 21.76 $ 51.59 $ 124.08

BTMTNV12 $ 177.19 $ 59.50 S 361.33 $ 598.02 $ 553.38 $ 149.41 $ 665.13 $ 1,367.91

BTTYNV12 S 41.33 S 13.69 $ 49.29 $ 104.31 S 116.88 $ 37.86 $ 91.43 $ 246.17

CHBTNV11 $ 28.15 $ 5.93 $ 10.42 $ 44.51 $ 61.20 S 17.95 $ 30.78 S 109.93

CRCYNV01 S 6.38 $ 2.34 $ 3.56 $ 12.28 $ 18.60 $ 6.83 $ 6.67 $ 32.10

CSTVNV11 $ 78.80 $ 27.67 $ 39.31 S 145.78 $ 240.11 S 71.49 $ 90.98 $ 402.58

DKVVRNV11 $ 421.63 S 135.49 S 36.84 $ 593.96 $ 1,318.35 S 341.42 $ 83.77 $ 1,743.54

DYTNNV11 $ 25.12 S 4.79 S 19.80 $ 49.70 $ 59.83 S 13.73 S 37.53 S 111.09

ELY NV01 $ 23.92 $ 6.39 '$ 9.60 $ 39.91 $ 69.89 $ 19.08 $ 18.16 $ 107.12

EMPRNV11 $ 38.13 S 20.70 $ 205.40 $ 264.23 $ 108.56 $ 69.05 $ 367.02 $ 544.64

EURKNV11 $ 54.36 $ 16.35 $ 51.58 $ 122.29 $ 160.37 $ 42.80 $ 98.04 $ 301.22

FLVYNV12 $ 108.00 $ 42.33 $ 79.93 $ 230.26 $ 332.92 $ 104.29 $ 151.90 $ 589.10

FRNLNV11 $ 16.84 $ 4.04 $ 8.25 $ 29.14 $ 40.35 S 13.16 $ 15.56 $ 69.08

GABBNV11 $ 148.78 $ 45.32 $ 160.85 $ 354.94 $ 470.78 S 118.48 $ 299.13 $ 888.37

HWTHNV11 $ 11.43 $ 3.34 $ 13.76 $ 28.54 $ 32.23 $ 9.37 $ 25.44 $ 67.04

IM..YNV12 $ 87.59 $ 44.40 $ 321.11 $ 453.10 $ 267.53 $ 127.69 $ 589.13 $ 984.35

INSPNV12 $ 13.27 $ 4.44 $ 3.06 $ 20.78 $ 33.74 $ 10.34 $ 6.10 $ 50.18

INVGNV11 $ 6.89 $ 2.31 $ 3.02 $ 12.23 $ 17.86 $ 6.82 $ 5.66 $ 30.34

LCWDNV11 $ 16.25 $ 0.94 $ 5.69 $ 22.89 $ 39.58 $ 11.83 $ 5.26 $ 56.68

lTWLNV13 $ 51.63 $ 13.48 $ 37.52 $ 102.63 $ 154.36 $ 38.91 $ 80.84 $ 274.12

LUNDNV12 $ 155.04 $ 53.18 $ 189.76 $ 397.99 $ 478.89 $ 145.45 $ 337.31 $ 961.65

LVLCNV11 $ 32.72 S 8.91 $ 14.58 $ 56.21 S 99.80 S 24.17 $ 31.17 $ 155.13

MCGLNV11 $ 118.91 $ 40.45 $ 15.46 $ 174.82 $ 365.00 S 99.01 $ 27.20 $ 491.21

MINANV11 $ 172.87 $ 53.01 $ 36.90 $ 262.77 $ 541.64 S 131.91 S 83.44 $ 756.99

PHRMNV11 $ 24.09 $ 4.27 $ 8.64 $ 37.00 $ 58.23 $ 10.73 $ 18.92 $ 87.89

RENONV02 $ 4.91 $ 1.95 $ 3.32 $ 10.18 $ 16.26 $ 5.47 $ 6.54 $ 28.28

RENONV12 $ 6.54 $ 2.24 $ 3.09 $ 11.87 $ 18.92 $ 6.36 $ 6.85 $ 32.13
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RENONV13 $ 4.96 $ 2.15 $ 3.15 $ 10.26 $ 16.21 $ 6.01 $ 6.01 $ 28.22

RENONV1 .. $ 9.64 $ 3.76 $ 3.01 $ 16.42 $ 22.87 $ 10.13 $ 7.18 $ 40.18

RENONV15 $ 7.58 $ 3.97 $ 3.58 $ 15.13 $ 18.86 $ 10.50 $ 10.27 $ 39.63

RNMTNV11 $ 61.56 $ 24.74 $ 86.80 $ 173.11 $ 188."1 $ 73.24 $ 174.12 $ 435.78

SCRZNV11 $ 72.68 $ 22.37 $ 37.43 $ 132.48 $ 219."2 $ 65.08 $ 86.10 $ 370.60

SDVYNV11 $ 12."4 $ 8.30 $ 33.34 $ 54.08 $ 36.72 $ 18.67 $ 60.02 $ 115.42

SNVYNV11 $ 11.46 $ 3.28 $ 4.94 $ 19.68 $ 27.49 $ 10.34 $ 10.59 $ 48.43'1

SPRKNV11 $ 5.27 $ 2.33 $ 3.62 $ 11.22 $ 18.54 $ 6.51' f· "6.94 ~ $'" ,. " I 'f'>
. 31.99'

SPRKNV12 $ 6.82 $ 2."4 $ 3.32 $ 12.59 $ 20.93 $ 8.32 $ 5:72 $ . 34.97 ~ '

STEDNV11 $ 11.5" $ 3.26 $ 3.08 $ 17.88 $ 26.58 $ 9.64 $ 6.85 $····-..3.07 ' .,. f' .
r

SVSPNV11 $ 26.26 $ 5.19 $ 10.27 $ "1.72 $ 56.93 $ 15.93 $ 25.10 $ 97.97 'I v /

VERDNV11 $ 16.84 $ 5.67 $ 9.98 $ 32."9 $ .....31 $ 1".15 $ 19.18 $ 77.65

VRCYNV12 $ 18.54 $ 4.19 $ ".70 $ 27."3 $ "1.10 $ 10.71 $ 9.73 $ 61.55

WASONV11 $ 20.30 $ ".03 $ 5.79 $ 30.13 $ "2.52 $ 9.9" $ 11.01 $ 63.47

VVNMCNV01 $ 15.96 $ 4."5 $ 6.90 $ 27.31 $ "2.26 $ 11.81 $ 14.31 $ 68.38

, ,~.
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ROR COMPARISON ON LOOP COSTS FOR

NEVADA BELL

Staff Run at 11.25% ROR Staff Run at 9.29% ROR
9.29% ROR run minus

clli Total Loop Cost Total Loop Cost 11 .25% ROR run

AUSTNV11 $ 329.68 $ 291.71 $ (37.97)
BAKRNV11 $ 376.51 $ 334.00 $ (42.51)
BTMTNV11 $ 49.89 $ 43.77 $ (6.12)
BTMTNV12 $ 598.02 $ 520.84 $ (77.18)
BTTYNV12 $ 104.31 $ 91.43 $ (12.89)
CHBTNV11 $ 44.51 $ 39.29 S (5.22)
CRCYNV01 $ 12.28 $ 10.98 S (1.30)
CSTVNV11 $ 145.78 $ 128.52 $ (17.26)
DKWRNV11 $ 593.96 $ 526.68 $ (67.27)
DYTNNV11 $ 49.70 S 43.61 S (6.10)
ELY NV01 $ 39.91 $ 35.34 S (4.58) .
EMPRNV11 $ 264.23 $ 229.08 S (35.15)
EURKNV11 $ 122.29 S 107.36 S (14.93)
FLVYNV12 $ 230.26 S 202.41 S (27.85)
FRNLNV11 $ 29.14 S 25.82 S (3.32)
GABBNV11 $ 354.94 $ 310.83 $ (44.11)
HWTHNV11 $ 28.54 $ 25.11 $ (3.43)
IMLYNV12 $ 453.10 $ 393.66 $ (59.44)
INSPNV12 $ 20.78 $ 18.57 $ (2.21)
INVGNV11 $ 12.23 $ 10.96 $ (1.27)
LCWDNV11 $ 22.89 $ 20.40 $ (2.49)
LTWLNV13 $ 102.63 $ 90.20 $ (12.44)
LUNDNV12 $ 397.99 $ 348.16 $ (49.82)
LVLCNV11 $ 56.21 $ 49.66 $ (6.55)
MCGLNV11 $ 174.82 $ 154.88 $ (19.95)
MINANV11 $ 262.77 $ 232.41 $ (30.36)
PHRMNV11 $ 37.00 $ 32.71 $ (4.30)
RENONV02 $ 10.18 $ 9.13 $ (1.05)
RENONV12 $ 11.87 $ 10.64 $ (1.23)
RENONV13 S 10.26 $ 9.21 $ (1.05)
RENONV14 $ 16.42 $ 14.67 $ (1.75)
RENONV15 $ 15.13 $ 13.50 $ (1.63)
RNMTNV11 $ 173.11 $ 151.54 $ (21.57)
SCRZNV11 $ 132.48 $ 116.73 $ (15.75)
SDvyNV11 $ 54.08 $ 47.34 $ (6.74)
SNVYNV11 $ 19.68 $ 17.49 $ (2.19)
SPRKNV11 S 11.22 $ 10.04 $ (1.18)
SPRKNV12 $ 12.59 $ 11.28 $ (1.31)
STEDNV11 $ 17.88 $ 15.96 $ (1.92)
SVSPNV11 $ 41.72 $ 36.84 $ (4.88)
VERDNV11 $ 32.49 $ 28.73 $ (3.76)
VRCYNV12 $ 27.43 $ 24.37 $ (3.05)
WASONV11 $ 30.13 $ 26.72 $ (3.41)
WNMCNV01 $ 27.31 $ 24.27 $ (3.05)

Nevada Bell 1
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OAH Docket No. 12-2500-10956-2
MPUC Docket No. P-442, 5231,3167,466, 421/C1-96-1540

STATE OF MINNESOTA
OFFICE OF ADMINISTRATIVE HEARINGS

FOR THE MINNESOTA PUBLIC UTILmES COMMISSION

In the Matter of a Generic Investigation
of U S West Communications, Inc!s
Cost of Providing Interconnection and

Unbundled Network Elements

REPORT OF THE
ADMINISTRATIVE LAW JUDGE

C,',

The above-entitled matter came on for hearing before Administrative Law JUdge Steve
M. Mihalchick on April 20 - May 6, and July 22, 1998. The record was closed upon
receipt of the final reply brief on August 31, 1998. -

APPEARANCES

James Gallagher, Maun & Simon. 2000 Midwest Plaza Building West, 801 Nicolfet MaU.
Minneapolis, Minnesota 55402; Kevin J. Savirle, Attorney, U 5 WEST Communications.
Inc., 200 South Fifth Street. Room 395, Minneapolis, Minnesota 55402; Douglas N.
Owens, law Offices of Douglas N. Owens, 1325 Fourth Avenue, Suite 940, Seattle,
Washington 98101. and John M. Devaney, Attorney at Law. 607 Fourteenth Street
NW, Washington. DC 20005-2011 for U S VVEST Communications, Inc.

Michel L. Singer. Attorney at law. 1875 Lawrence Street, Suite 1575, Denver, Colorado
80202. for AT & T Communications of the Midwest, Inc.

Karen L. Clauson, Senior Attorney. Mel Telecommunications Corporation, 707 -17th
Street, Suite 3600. Denver, CO 80202 and Gregory R. Merz, Gray, Plant, Mooty,
Mooty & Bennett. 3400 City Center, 33 South Sixth Street, Minneapolis, MN 55402, for
MCIMetro Access Transmission Services, Inc.

Scott Wilensky and Joshua Wirtschafter, Assistant Attorneys General, 445 Minnesota
Street. Suite 1200, St Paul, MN 55101-2130 for the Office of the Attorney General.
Residential Utmty and Small Business Division.

J. Jeffrey Oxley and Ellen Gavin, Assistant Attorneys General, 445 Minnesota Street.
Suite 1200, St Paul. MN 55101-2130, for the Department of Public Service.

Michael J. Bradley, Moss & Barnett, 4800 Norwest Center, 90 South Seventh Street.
Minneapolis, MN 55402-4129. for Minnesota Independent Coalition
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Marc A Fournier and Kevin O'Grady. Analysts. Minnesota Public Utilities Commission,
350 Metro Square BuHding, St Paul, MN 55101, for the Commission staff.

Based upon the record herein. the Administrative Law Judges makes the following:

FINDINGS AND CONCLUSIONS

BACKGROUND
1. Section 251(c) of the Telecommunications Act of 1996 (Act) requires incumbent
local exchange carriers (IlEes) to provide entrants with interconnection, access to
unbundled network elements (UNEs), and coUocation "on rates. terms and conditions
that are just. reasonable and nondiscriminatory •..•ft Section 252(d} requires State
commissions to set nondiscriminatory prices based on cost ''without reference to a rate­
of-retum or other rate..based proceeding." These prices may Include "a reasonable
profit.If

2. On December 2. 1996, the Minnesota Public Utilities Commission (Commission)
issued an ORDER RESOLVING ARBITRATION ISSUES AND INmATJNG A U S
WEST COST PROCEEDING, Doc. Nos. P-442, 4211M-855, P-5321, 4211M-909. and P­
3167, 4211M-729 (Consolidated Arbitration Order). That Order commenced this
proceeding to establish the prices at which U S WEST Communications, Inc. (U S
WEST) would provide Interconnection, collocation, and unbundled network elements
(UNEs). The Consolidated Arbitration Order also directed that this proceeding address
the issues of deaveraging UNE prices on the basis of geographic cost differences, and (:
temporally deaveraging call transport and call termination prices. At various places in
the Consolidated Arbitration Order, the Commission indicated its approval of l'ElRIC
(Total etement long Run IncrementaJ Cost) methodology for detennining the various
prices. 1

3. By its NOTICE AND ORDER FOR HEARING of March 12, 1997. the
Commission referred the proceeding to the Office of Administrative Hearings for hearing
before an Administrative Law Judge (AW). The Commission specified that the
proceeding was to investigate the costs of UNEs, unbundling. collocation,
interconnection, access to operational support systems (OSS), call compfetion services,
directory assistance, interim number portability. and such other issues as the AU
determined were appropriate. In addition, the Commission directed the proceeding to
consider both geographic and temporal deaveraging.

4. In 1997, the Legislature amended Minn. Stat. § 237.12 by adding subdivision 4.
Subdivision 4 requires that prices for interconnection and network elements for
telephone companies with more than 50,000 access lines be based on:

a forwarcl-looking economic cost methodology which shall include, but is not
limited to, consideration of the following:

I See, e.g., ConsorKSated Arbitration Orderat 61, n.9, 67, and 74.

2



r··
".:-.".....

(1}the use of the most efficient telecommunications technology currently
available and the least cost network configuration, given the existing location of
the incumbent telephone company's wire centers;

(2}folWard-Jooking depreciation rates;

(3)a reasonable allocation of forward-looking joint and common costs;

(4)forward looking cost of capital; and

(5)Minnesota tax rates, and where applicable, Minnesota facility placement
reqUirements, Minnesota topography, and Minnesota climate.

The amendment was effective May 31, 1997, and was made applicable to all maUers
pending as of that date. 2

5. On October 22, 1998, the FCC adopted its Fifth Report and Order, In the Matter
ofFederaJ.Stat. Joint Board on Universal Service Forwarci-LoolcJng Mechanism
for High Cost Support for Non-Rural LECs, CC Okt Nos. 96-45 ancl97-160 (F'1fth
Report and Order), adopting the model it will use for estimating forward-looking costs
for the federal Universal Support mechanism. The federal plattonn will be a continually
evolving model that Is a blending of the HAl, BCPM. and the Hybrid Cost Proxy Model
(HCPM) developed by its own staff. Some of the findings in the Fifth Report and Order
are instructive and will be noted in this report.

THE UNE MODELS

THE RLCAP 4.0 MODEL

6. U S WEST filed 16 models in this proceeding covering outside plant. switching.
interoffice transport, signaling, and operations.3 loop and drop wire investments are
estimated by U S WEST's Regional Loop Cost Analysis Program (RLCAP) Version 4.0.
4 RLCAP has been updated and revised substantially over the course of this
proceeding. U S WEST also offers the BCPM model and its results, but only as a
"qualitative and quantitative check and balance" for the investment results of RLCAP.5

The company does not suggest that BCPM be used to calculate the cost of UNEs
because BCPM models 'otal service costs,· not UNE costs.

2 Minn. Laws 1997, ch. 223. § 28.
3 Ex. 603 at 8·9.
4 Ex. 621 at 19; Ex. 122.
5 Tr. Vol. 6 at 79.
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Overview

7. RLCAP calculates the investments for loop and drop wire by applying
investments (developed from standard engineering loop des;gns) to 'oop lengths. G The
number and estimated lengths of loops are the principal cost drivers in RLCAP. The
number of working loops served by a switch detennines the wire center group to which
those loops belong. RLCAP models fo~r wire center groups. The lengths of all loops
belonging to each specific wire center group provides the length occurrence profile for
that wire center group.

8. Loops of various lengths are associated with occurrences of different types of
distribution areas. RLCAP uses five distribution area designs or density groups. These
five designs are assigned occurrence probabilities at various loop intervals for each of
the four wire center groups.

9. The costs of constructing each of the five density groups is divided by the
number of working lines each design provides to yield a single average cost per nne for
each density group. To compute costs at the wire center level. each density group's
average One costs are multiplied by the number of loops of each length interval as well
as by the probability of the density group·s occurrence at each loop length interval.

10. The construction of loop plant involves various direct material. ·equipment and
Jabor costs, such indirect expenses as sales taxes, shipping charges. and other
expenses as wen. Feeder plant costs are calculated on a per foot basis. Distribution (
costs are calculated on a "capacity unit" cost basis, ··based on the service design :~:/.~
criteria (or model) for an average loop...." The unit of capacity is the loop. The
capacity unit cost is the dollar cost of the expense divided by the number of loops to
which the expense applies. 7

11. Investments in distribution plant are modeled separately from investments in
feeder plant. RLCAP employs five density groups•..They range from a design intended
to represent very densely populated urban settings with high concentrations of
residential and business customers (DG1) to a design intended to represent very
sparsely populated rural settings with few customers (OG5). These five designs are
used to represent all the distribution areas in U S WEST's 14-state service territory.

12. Once total costs for each density group are estimated. the sum is divided by the
assumed number of working fines in each group to determine average cost per fine by
density group. • The result is that each density group provides a single average cost for
a working line and the model generates five average costs. These average costs are
identical for every line in the same density group in every state in US WEST's territory,
except for small differences based solely on differences between the states in their mix
of residential and business lines.

e Ex. 264 (U S WEST cost studies) at 1.1.
7 td. at 1.2.
8 Tr. Vot 4 at 217-18.
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13. The universe of wire centers is modeled as consisting of four different groups.
Each of the four wire center groups is defined by a single variable: the number of
working subscriber pairs. The very small wire center group consists of wire centers with
fewer than 2.501 working pairs; the sma" group encompasses wire centers with 2,501
to 10.000 working pairs; the medium group range is 10.001 to 30,000 working pairs;
and the farge group range represents an wire centers with over 30,000 working pairs.

14. For each type of service and wire center group. RLCAP contains a loop length
file. These files provide the percentages of loops of a given length in 1000 foot
increments. • For example. three percent of an the loops in medium Wire center groups
may be between seven and eight kilofeet in length; five percent between eight and nine
kilofeet; and four percent between nine and ten kilofeet. If five percent of all residential
loops in medium wire centers are between eight and nine kilofeet in length, then the
probability that any given residential loop in a medium wire center is between eight and
nine kilofeet in length is .05.

15. In addition to the feeder length frequency files, RLCAP contains files that relate
feeder lengths by wire center group to density group occurrences. 10 These files are
based on the assumption that. for each wire center group, the probability that a
distribution area corresponds to one of the five density group varies with the length of
the feeder. The basic assumption is that th~ more dense distribution groups 'are less
likely to occur. and the less dense groups are more likely to occur, as distance from the
wire center increases. Across wire center groupst the more dense distribution designs
occur more frequently as the wire center size increases and conversely with respect to
the less dense distribution designs.

RLCAP's Weaknesses

Use of Embedded Data

16. The U S WEST models are basicany "revamped" versions of their generic
service cost models which they use to file for tariff rates for services 'ike Touch Tone or
Centrex.11 They were updated in an attempt to comply with TELRIC requirements, but
all the U S WEST models, and RLCAP in particular. heavily rely on embedded costs
and structures and assumptions based on old data.

17. RLCAP is not well integrated with the other US WEST models. Changes in one
model's results due to alterations in input values or algorithms are not automatically
captured in the other models. The fact that U S WESTs models are not tightly coupled
allows for inconsistencies to develop across models. such as different line counts in
RLCAP and SCM. 12

9/d.
10ld. at 1.7-1.8.
11 Ex. 604 at 9.
12 Ex. 603 at 10; Tr. Vol 88 at 61-62.
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Unsupported Key Data

18. U SWEST has provided Jitt1e support for the fIVe distribution designs used in
RLCAP. The same fIVe designs'are used in all fourteen of U S WESrs states. U S
WEST has not offered any evidence that these designs do in fad correspond to actual
distribution areas. much tess that the five designs adequately represent all distribution
areas in Minnesota. The designs might be the result of Ieast-cost. forward-looking
criteria. but they might not be.

19. RLCAP does not actually model any distribution areas or compute costs based
on Information about the distribution areas in which actual customer locations are
found. RLCAP neither provides nor uses any infonnation about distribution area
boundaries or distnbution area living units.

20. RLCAP does not attempt to model either actual or forward-looking distribution
lengths in the ·scorched node- context required for a TELRIC analysis. The model uses
wire center group level feeder length files to measure the distances from the wire center
to the serving areas interface (SAl). However. customers are actually located at
various distances from SAls. RlCAP's approach assumes that distribution lengths
have the same fixed relationship to feeder lengths in every wire center1n each wire
center group. 13 Again. U S WEST provides no support for this assumption.

21. U S WEST obtained loop length data from several sources. Of the various
potential data sources mentioned. the documentation does not reveal which sources
were actually used. 14 Nor is there any discussion of how loop length infonnation was
actually estimated for inclusion in any of the sources of such data. The documentation
does not indicate whether the loop length information is Minnesota specific. whether it
is comprehensive or sampled information. nor how dated the information is.

22. According to U S WEST's response to CPS 'R 0167. the Minnesota mechanized
loop census was conducted in 1989. 15 In its reply to OAG information request 121. US
WEST stated that ·[t]he only wire center loop length files available for Minnesota are
the files currently in the RLCAP model. This data was collected in 1988." 18 U S WEST
witness Mr. Buckley could not state whether all Joops in Minnesota were equally likely to
be represented in RLCAP data. He testified that "my gut feeling is that there probably
is far better data in the higher populated or the more greatly populated wire centers.
than where the data may be a little thin as in the low density areas." 17

23. Department witness Mr. legursky thought it likely that the data for the very large
wire center group would be particularly inaccurate because "the data which does exist
for the half of the loops in the large [wire center group] is skewed to newer feeder and
distribution areas because the record data was entered into LFACS. LMOS and LEIS

13 Ex. 503A at 13.
14 Ex. 264 at 1.5.
15 Ex. 604, J'NL-4 at 9.
16 Ex. 5038, GMM.1 at 39.
17 Tr. Vol. 4 at 223.

6



coincident with job completion." " Mr. Legursky further stated that 't]he Mechanized
Loop Census must be accepted; it cannot be verified. It is old and outdated. Yet, it is
the key piece of data used in RLCAP." ,.

24. For each wire center group. there is a single profile of its density group
composition. 20 There is. however, no support for this assumption. Nor is there any
reason to believe that the density group profiles of wire centers should be the same
across U S WEST's fourteen state region. For example. a medium size wire center in
sparsely populated Wyoming might consist of higher proportions of the least dense
density groups than a medium size wire center in more densely populated Minnesota.

25. U S WEST has offered no support for the values it has given to the occurrences
of density groups at different feeder lengths across wire center groups. 21 The kilofiles
in RLCAP. like the distribution designs, are the same across US WEST's 14-state
region. 22 U S WEST has provided no evidence that Minnesota's actual density
characteristics match the kilofile representations.

No Estimates of the Cost of Serving Particular Areas

26. A critical failing of RLCAP with respect to determining UNE costs is that it does
not attempt to estimate costs for specific distnbution areas. 23 Whereas HAl constructs
clusters based on actual locations of customers in Minnesota and then develops
distribution costs based on the location of the cluster and its distance from the wire
center. RLCAP uses no information about MInnesota customer locations or distribution
areas. As previously noted. one set of dated and incomplete information provides
RLCAP with infonnation about feeder length occurrences by wire center group.
Another set of files provides infonnation about distribution group occurrences by
distance intervals from the wire center. These data are unsupported. Both sets ofdata
generate cost estimates at a very high level of aggregation, too high a level to be useful
in geographically deaveraging costs. 24

27. RLCAP is capable of "deaveraging" costs only to the wire center group level.
The four wire center groups in RlCAP are associated with four average costs per line.
The number of lines in a wire center determines the average cost of a loop in that wire
center. 25 The model does not generate Minnesota-specific cost estimates and should
not be used as the basis for Minnesota UNE prices. RLCAP simply produces a single
average loop cost for each of its four wire center groups.

28. Using RLCAP. each one of U S WEST's fourteen states will have costs that
consist of various mixes of these four average loop costs. depending on the mix of wire

18 Ex. 603 at 23.
19 Ex. 603 at 55.
20 Ex. 603 at 25-26.
21 Ex. 350 at 441.
22 Ex. 503A at 12.
23 Ex. 603 at 18.
24 Ex. 603 at 55.
25 Ex. 503A at 16.
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center groups in each state and to a very minor extent, differences in the
residentiallbusiness mix across states. The cost of a loop in a medium size wire center
is the same regardless ofwhether that wire center is located in a rural, a subUrban, or
an urban area; or whether the soil is loamy or solid rock. 21 A related problem is that
structure costs are not modeled based on actual soil or terrain characteristics of .
particular areas. The structure costs associated with a density group design in RLCAP
are invariant with respect to location. A density group design is associated with certain
fIXed structure costs. 21

29. U S WEST cfaims that "RlCAP calculates the investments for loop and drop
wire by applying investments ...to loop lengths" (emphasis added). 21 That statement
mischaracterizes what RlCAP does. As explained above, RlCAP does not use data
on the complete loop length. Instead, those cost estimates are based on feeder
lengths, and assumed distribution costs at different feeder lengths. This is a very
important distinction in that feeder is a relatively small cost of the whole loop. The
majority of the loop cost is the cost for the distribution plant which RLCAP assumes is
always the same in all states, save for differences in state-specific input costs. 21

30. Further. the kilofiles. which show the probability of each density,group at various
feeder distances from the wire center are the same in all of U S WEST's states. 30 All
that varies across the states are the average lengths of feeder in each wire center
group. the number of wire centers in each wire center group, and the weighting of the
residential and business kilofiles.

31. RlCAP makes no use of geocoded data to locate customers. Nordo RlCAP's C
distribution area designs rely on census data. 31 The distnbution designs were
deveJoped by several U S WEST engineers in 1988. ~ U S WEST has not provided
any other support for these designs. The identical designs are used in each state in
U S WEST's 14-state region. Both Department witness Mr. Legursky and OAG witness .
Mr. Morrisette testified that they were unable to determine from the infonnationU S
WEST provided whether the distribution designs were either reasonable or
representative of Minnesota serving areas. 33

32. These defects of RlCAP are structural. U S WEST has admitted that modifying
the model to accommodate the measurement of costs for a specific wire center would
involve a major redesign effort.34

26 Ex. 350 at 449-50: Tr. Vol 4 at 242-43.
27 Tr. Vol 4 at 279.
28 See Ex. 122 at 1.
29 Ex. 349 at 11·12.
30 Tr. Vol 4 at 292·93.
31 Ex. 503A at 8.
32 Ex. 503B. OAG IR 113 and 122, GMM.1 at 19,40.
33 Ex. 5031\ at 9-10: Ex. 603 at 18. 23.
34 Ex. 604, JWL-4 at 22.
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Inconsistent with TELRIC Principles

33. Correct estimates of costs should have the numerator (the total increment of
costs required to provide the element of concern) consistent with the denominator (the
demand for the element to be provided with those facilities). U S WEST does not have
a proper match of the numerator and denominator. As proposed by U S WEST,
RLCAP 4.0 determines costs by placing enough distribution facilities to serve ultimate
future demand but divides those costs by the current level of demand. In effect. this
approach has today's ratepayers and competitors paying for loops used to provide
service to future customers and competitors. With this mismatch. as the demand
increases in the future, U S VVEST would collect more revenue than the costs to provide
the distribution facilities.35

34. DG5 is the distribution model U S WEST uses to compute the cost of loops used
to serve fanns, homes and business in rural areas (rural customers). With similar cable
costs, the modification of DG5 from the previous version of RLCAP 3.5, RLCAP 4.0
increases loop costs computed for rural areas by more than '35%. ConfidentiaJ Exhibit
TMZ-3, Ex. 350 provides a comparison of the facilities and assumed number of
customers served by DG5 in RLCAP 3.5 and RLCAP 4.0. In both versions of RLCAP.
U S WEST assumed the exact same types and lengths of cables; thus,-OG5 is
assumed to provide service to the same size geographic area and has the same total
costs for those facilities. But. in RLCAP 4.0, U S WEST assumed DG-5 win have fewer
service drops and thus provides service to fewer customers.

35. This change in assumption increases costs substantially. DG5 has the same
amount of cable in both versions 3.5 and 4.0. The sum of the costs of 50 pair buried
cable, 25 pair buried cable, 25 pair aerial cable. 100 pair stub cable represent
approximately 90% to 95% of the total distribution costs in DG5. VVhen the number of
rural customers assumed in RLCAP 3.5 is replaced with the assumed number of
customers in RLCAP 4.0, the cost per loop for cable and cross connects increases by
40%. Assuming that the cost for the facilities did not change, then, the total cost per
loop in rural areas would be approximately 35% higher than U S WEST computed with
the assumption in RLCAP 3.5. By changing. the "rural customer" assumption, RLCAP
version 4.0 produces an increase in the investment cost of a rural loop of more than
$750.-

36. The density group design approach artificially limits the economies of scale
potentially achievable in a scorched node environment. For example, the largest size
cable placed in any of RLCAP's density groups is 900 pair. ~ In contrast, HAl wm place
larger cables in distribution areas to capture economies of scale. Distribution plant
design should pennit the deployment of any equipment that is available provided that
such equipment is least-cost and embodies forward-looking technology.

35 Ex. 349 at 16-17.
36 Ex. 349 at 12-13.
~ Ex. 350 at 445-46.
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37. VVith regard to structure sharing, RLCAP assumes that developers will pay 20%
of the costs of placing buried cable facifffies in distribution areas and that when
developers do not pay such costs, it win incur 100% of such pracement costs. With
respect to aerial cable, it has assumed that some entity other than U S WEST will pay
half of the cost.
49. U S WEST assumed It could achieve more sharing in dockets in other states.
For example in Oregon, U S WEST signed a Stipulation with OPUC Staff in which it
agreed that it was reasonable to assume developers would pay 35% of the pracement
costs for buried cables and some entity other than U S WEST wourd pay 50% of pole
costs. If it is reasonabre to make those assumptions in Oregon. it should be assumed
that U S WEST pays no more than 65% of buried placement costs and no more than
50% of pole costs in Minnesota.

38. In actuafrty, RLCAP does not compute either actual or forward-looking structure
costs. Instead, RLCAP simply applies an average cost Pole investment. for example,
is calculated by multiplying the length of cable involved by the ratio of pole investment
to aerial cable investment • As Mr. Buckley explained, "what we do is develop the
investment for the cable itself and then apply that ratio to develop the structure for it,
the conduit system or the poles." Itfhus, if a more expensive cable is installed, the
associated structure cost rises in equal proportion. <10 The problem is that it is not .
evident that structure costs should increase in such situations. For example, there is no
reason 10 suppose that a pole canying a 200 pair cable should cost twice as much as a
pole canying a 100 pair cable. This modeling method is not sufficiently specific and. C
therefore, is not consistent with TELRIC principles.

39. Another example of the unreasonable rigidity deriving from RLCAP's
methodology is the treatment of digital loop canier (OLC). OLC is network transmission·
equipment that provides a pair gain function. "Pair gain" refers to the multiplexing of
telephone conversations over a fewer number of physical facilities. OLC is availabre for
both. fiber and copper facilities. RlCAP deploys only a single type offiber Ole system
in the small. medium, and large wire center groups. In the very small wire center group.
RLCAP uses a weighted average of OLe costs from two different vendors. 41 A TElRIC
approach to modeling OlC would involve determining which configuration is least cost
in each particular situation.

40. DPS witness Mr. legursky's analysis of the sensitivity of RLCAP cost estimates
to changes in its fill factors revealed that costs increased inexplicably as fill rose from
80% to 90%, and that, generally, as fill rose costs decreased much less than he
expected. ~2 Mr. Buckley admitted an error in RLCAP's calculation mechanism was

38 Ex. 603 at 16.
39 fr. Vol 4 at 252.
40 Tr. Vol 4 at 252.
41 Ex. 603 at 17.
42 Ex. 603 at 27.
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responsible for the unexpected jump in costs at the 90% fill lever. a However,
Mr. Legursky1s observation that costs should have decreased more than 3.51% as fiU
rose from 50% to 99% remains.....

41. Another problem with the RLCAP methodology is that it appries the same fill
factor to both copper and fiber technology. Fiber OLC systems have higher fills
because they can be installed in smaller increments of capacity than copper cables. 4S

These failings too illustrate that RLCAP is not consistent with TELRIC principles.

42. Mr. Legursky also pointed out that RLCAP employs a longer planning period
than U 5 WEST engineers use in actuality, five versus three years. RLCAP generates
pJant sufficient to meet growth over the next five years. According to Mr. Legursky, it "is
unreasonable to assume a longer planning period for cost modeling purposes than
what is actually used in reality." oil Because RLCAP assumes a growth rate of loops "in
excess of 4 percent" per year, the longer planning period increases the number of loops
modeled by at least 8.16%. Q The result is that RLCAP builds too much planl A
forward-looking network design would not be based on a planning period longer than
that which is actually used.

43. U S WEST's witness Mr. Buckley states that comparison of RLCAP results to
1995 and 1996 U S WEST construction costs "provides evidence that U S WEST's cost
studies produce reasonable. if not conservative. estimates of the cost of providing
telecommunications services:.... There is no reason to believe that U S WESrs actual
construction costs are relevant. Mr. Buckley provides only two data points, 1995 and
1996 data. and they vary SUbstantially In the per line cost Further, Mr. Buckley
provides no reason to suppose that U5 WESTs actual construction costs involved
representative loops that were constructed in least-cost fashion using forward looking
technologies. OAG witness Morrisette testified these charges could not be fairly
compared to RLCAP's estimated costs because there they were not properly adjusted
to correct for the double counting of spare capacity and because they were not
representative of all of U S WESrs loops.'"

44. The centerpiece of RLCAP is its use of embedded lengths as a principal driver.
Mr. Buckfey defends the use of embedded loop length data in RlCAP by stating that

(t)he TELRIC scorched node parameters state that wire centers will be assumed
to be where they are today. Customers and roadways will also remain where
they are. Based on that alone. actual measured feeder lengths are the best
representation ofTELRIC feeder routes. HAt uses a geometric approach to
approximate feeder lengths. This may be a reasonable surrogate, but it is not

~3 Tr. VoL 4 at 246-47.
44 Ex. 603 at 27.
4S Ex. 603 at 30.
46 Ex. 603 at 30.
47 Ex. 604, JWl-4 at 12.
48 Ex. 121 at 4.
~9 Ex. 503A at 34.
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better .than adual data.50

There are a number of fallacies in U S WEST's argument. First, customer locations do
change. U S WEST's telephone plant was constructed incrementally as growth
occurred and as customer locations shifted. Thus, the telephone plant is not optimally
designed. Second, technological developments change the characteristics of least-cost
plant design over time. 51 A necessary consequence of technological development is
that past embedded technologies and the network designs based on those
technologies become outmoded. Third, RLCAP's uses feeder lengths from a dated and
incomplete study whose results cannot be practically validated. 52 Since actual feeder
lengths themselves are at best a surrogate for the lengths of feeder cables in a feast­
cost, forward looking network, RLCAP's kilofiles involve two layers of approximations.

45. Finally, and again, RLCAP does not use any actual distribution length data, it
extrapolates from the feeder data. As Mr. Morrisette states, "Olo essence, the model
assumes that customers are distributed within a distribution area in exactly the same
way SAls are distributed within wire center groups. However, there is no support for the
assumption that a distnbution pattern exists between customers in a serving area and
SAls in a wire center group." 53 In sumrraary, even if it were true that aCtual loop length
data should be used in a TELRIC study, RLCAP would not comply because it only has
partial data on a part of the loop.

46. The AU concludes that RLCAP does not qualify for serious consideration in this
proceeding. It has not been. Shlownly to produdce relia~le, reasonable results. It cannot be (
used to calculate geographlCS deaverage rates In a meaningful way. None of its
major defects can be remedied easily. RlCAP is an unacceptable model for the
purpose ofdetermining UNE costs for U S WEST in Minnesota.

THE HAl MODEL

47. The HAl model is the only acceptable model offered in this proceeding for
estimating the costs of UNEs. The only serious questions raised about HAl relate to its
customer location and outside plant design.methodologies. The Commission is familiar
with the model from previous proceedings. so it will not be discussed in detail except to
address significant issues and necessary adjustments.

Customer Location

48. HAl's preprocessing is performed at PNR. To the extent possible. it uses address
data to create geocoded locations of customers within census blocks (CBs). HAl has
geocoded loeation information for over seventy percent of Minnesota telephone

50 Ex. 124 at 16.
51 Tr. Vol .. at 263-66; Ex. 629.
52 Ex. 603 at 23.
53 Ex. 500 at 13.
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subscribers.54 The remaining customer locations for which no addresses are available
must be estimated by a surrogate location methodology. (other sources of geocoded
customer information will become available over time. For example, utility companies
can be expected to start accumulating geocoded information on customer locations.)

49. HAl assumes that non-geocoded customers are located an equal distance from
each other on the exterior boundary of the census block.55 This method produces the
maximum distance between non-geocoded customers within each ca. but may create
false clustering aldng shared boundaries. ft has an element of reality In that CBs are
often bounded by roads and customers are located along roads. The Census Bureau
generally locates census block boundaries along populated roads to produce well­
defined population areas.51

50. The BCPM produces surrogate locations (actually, all of its locations) by placing
customers along roadways, excluding roadway types that are unlikely to have
population along them. In the Fifth Report and Order, the FCC found HAl's use of
geocoded customer locations preferable, but also found that a roadway methodology
similar to the BCPM's would be better at placing non-geocoded customers than HAl's
CB-border methodology.57

51. MCI and AT&T have indicated to the FCC and in this proceeding that its
preprocessing routines can be modified to use a roadway methodology for surrogate
placement. Based upon Mr. Legursky's description of the accuracy of the
preproceSsing module and Mr. Denneys testimony, it appears unlikely that such a
modification would produce a significant change in loop costs.

52. Once all customer locations are established by either geocoded data or by the
surrogate location methodology, the preprocessing module groups customers into
clusters. The only restriction on the location of clusters is that they cannot cross a wire .
center boundary. They can, however. cross census block boundaries.sa

53. The clustering algorithm groups customers together within certain constraints.
No customer location may be more than 1B,OOO feet from the cluster's centroid. clusters
may not contain more than 1800 lines, and no customer location may be more than two
miles from its nearest neighbor in the cluster. Id. To efficiently perform clustering
calculations. all customer locations are assumed to be at the center of 150 square foot
cells. The clustering algorithm takes a cen and searches for neighboring cells
containing customer locations. If a neighboring cell is populated, the algorithm
determines whether any of the cluster constraints would be violated by adding the cell
to the cluster. If not. the cell is added to the cluster and the search process is repeated.
Once this process is completed, the algorithm runs again, but checks for populated

54 Ex. 634 at 953.
55 Ex. 315 at 30.
56 Tr. Vol 9 at 129; Ex. 315at 30.
57 Fifth Report and Order W26, 31-41.
58 Ex. 315 at 31.
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neighboring cells within a two-cell distance from the initial cell. The afgorithm continues
to run, enlarging its search range each time, until no more cells can be added to the
cluster without violating one of the constraints. Id. at 32.

54. The next step in the preprocessing involves chaining outtier clusters (those with
four or fewer customers) to main clusters (those with more than four customers) so as
to minimize the length of the chains. In addition, the algorithm rectangularizes each
cluster about its centroid so that it has the same area and centroid as the convex hull of
the cluster. Id. at 33. In designing distribution plant. the HAl assumes thatthe number
of customers identified for each cluster are unifonnJy distributed throughout each
cluster.

55. The FCC agrees that a clustering process must be used, but chose the
clustering methodology proposed by its staff in the HCPM. It uses a technique of
dividing up the wire center customers into clusters rather than building clusters of
nearby customers. The FCC found that the HCPM methodology creates the least-cost
groupings.-

Distribution Plant

56. The PNR cluster data is used by the HAl Model to design distriti'ution and feeder
plant The actual and surrogate locations of the customers used to create the clusters
is not passed to HAl, only the size and location of rectangularized representations of
the clusters and the number of customers in each location. For each cluster in each
wire center, HAl designs feeder plant from each wire center to the center of every
cluster in the wire center and distribution plant from the center of each cluster to almost
the edges of the cluster. It does this by dividing the total area of the cluster by the
number of customers to determine the average area occupied by each resident. which
it inaccurately calls an average ·'ot.• then detennines the average lot width and lot
depth by applying a 2:1 ratio. The module then calculates the length of -backbone­
distribution cables from the center point to the top and bottom edges.ofthe cluster.
minus the average lot depth. It next calculates the number of branches needed by
dividing the height of the cluster by the average lot depth. Finally. it calculates the
length of -branch- distribution cables from the backbone to the side of the cluster, less
the average lot width. The distribution plant ;s the tatallength of the two backbone
cables and the branches. The module then sizes and costs the required cable and
equipment10 The process may be visualized as dividing each cluster into -lots- and
then designing distribution along north-sou1h and east·west lines to the nearest comers
of the lots in the corners of the cluster, and then adding enough east-west branches to
reach an inner comer of every other "'ot- along the sides of the cluster. Thus, there is a
branch reaching or passing by every -lot- in the cluster. The loops are completed by
adding in the cost of the drops for every lot in the cluster and other required equipment
and materials.

59 Fifth Report and Order, ft 47-53.
60 Ex. 315 (HAl Model Description), App. E.
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57. In some clusters. HAl produces too little distribution plant. One factor that may
lead to underestimating is that in low density clusters. the calculated average -lot- size
is far larger than a typical lot. so the branches and drops won't reach the customers. In
other cases, HAl produces too distribution plant. A factor that may lead to
overestimating is that spreading customers evenly throughout the cluster means that
the HAl designs distribution to cover every square inch of every cluster when. in fact,
there is always subclustering of customers that makes that unnecessary. Another is
that rectilinear design does not take advantage of opportunities to use shorter, more
direct routes.

PNR Issues

58. U S West introduced several ex parte filings Sprint made with the FCC raising
the issue of whether the HAl model estimated sufficient distribution plant to serve
telephone subscnbers in Nevada, particularly in the low density areas of the state.11 The
AW then issued orders pennitting U S West and the Department to obtain certain
customer location data from PNR to investigate whether Sprinfs allegations applied to
the HAl model's estimation of costs in Minnesota. Following preliminary analysis by
U S WEST and the Department on the infonnation obtained from PNR, the AU
permitted the parties to file supplemental direct testimony and repnes and further
ordered a workshop session to explore the matter.
59. The information US WEST obtained during the visit to PNR included the
minimum spanning tree (MST) distances connecting customer locations for each HAl
cluster in Minnesota, the length of the diagonal of the minimum bounding rectangle for
each cluster, and information identifying each cluster and its associated wire center.BZ

60. The MST distances were computed by a program developed by Stopwatch
Maps. The MST is not the absolute minimum length of lines necessary to connect aU
customer locations wrthin a cluster. It is actually a gauge of dispersion and is close to
the minimum length of the lines necessary to connect all locations within an area
without using additional connecting points. Because wireline telephone service must
connect each customer to the telephone network, the MST distances could be a
measure of the adequacy of the te1ephone cable lengths generated by the cost proxy
models submitted in the case. However, the MST has never been used in that manner
by telephone network engineers. Nevertheless, the FCC has chosen to use an MST
technique as an optional method of designing distribution in its Universal Service
platfonn.t3

61. U S WEST expert witnesses Or. Emmerson and Dr. Duffy-Dena testified that
their study of the PNR data and MST distances revealed two "f1aws" in the HAl model.
The first involves 1t]he conversion of PNR's irregular polygons into equivalent area
rectangles [that] effectively compresses the size of the serving area so. that HAl 5.0a.

61 Ex. 292-93.
62 Ex. 815 at 8.
63 Fifth Report and Order, 1133.
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underestimates the required amount of distribution distance." (Emphasis in originaf).64
The second has to do with the division of the equivalent area rectangle into rectangular
lots that are served with branch and backbone cable that does not extend to the
rectangle's boundary but instead stops one lofs distance from the boundary. Id. For
low density clusters, this second '1fIaw" resutts in telephone facilities being concentrated
in the centers of the equivalent area rectangles.

62. Both of these criticisms of HAl distribution plant design methodology were based
on information previously available to U S '\NEST or on infonnation previously
obtainable by U 5 WEST. Nothing of substance was gained at PNR by the US WEST
witnesses.

63. The process of locating the vertices of the irregular polygons that are then
converted into equivalent area rectangles, is discussed in the HAl documentation.1S U S
WEST could have requested more infoimation about this process at any time•.

64. The second "flaw" U S WEST "discovered" as a result of its visit to PNR was that
the HAl model does not deploy distribution cable that touches the boundary of the
equivalent area rectangle but instead stops one lot width from the boundary. This is
exactly what the HAl documentation says the model does." When U S WEST witness
Mr. Copeland criticized the HAl model for deploying too little distnbution plant in his
March 23, 1998, prefiled testimony and his April 23, 1998, live testimony, he revealed a
full understanding of that aspect of the model.e7 Neither U S WEST nor the Department
learned anything new from their visit to PNR about how equivalent area rectangles were r
developed for use in the HAl model. . ,~;

65. The additional evidence U S WEST produced could have been produced earlier
had the company acted with reasonable diligence to obtain it. U S WEST claims the
visit to PNR was necessary ''to review the PNR clustering information.1061 However, US.
WEST did not produce any new infonnation about the clustering process as a result of
its visit. U S WEST only made measurementS they could have made previously had
they asked to do so. Dr. Fitzsimmons' testimony on special access, in so far as it went
beyond discussing the methodology for implementing Mr. legursky's recommendation
for counting special access lines differently In the feeder plant than the distribution
plant. was also not new evidence. None of the evidence offered by U S WEST
changed its advocacy before the ALJ and the Company made no new
recommendations as a result of the evidence.

66. It was the occurrence of long. narrow, diagonal clusters in Nevada that caused
the alleged HAl clustering distortions of Which Sprint complained to the FCC and that
fanned the basis for USWEST's request and the Administrative Law Judge's order

64 Ex. 815 at 5.
65 Ex. 315 at 33.
66 Ex. 315 at 42.
67 Ex. 168 at 2-6; Tr. Vol. 4, at 161·165.
68 Tr. ,Workshop, at 61.
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allowing the parties to visit PNR to check for similar problems here. But. as Dr.
Emmerson testified, the U S WEST experts found no -Nevada-type- clusters in
Minnesota. What he found was that there was some difference in the dispersion
between the PNR locations and the HAl cluster-assumed locations." But. as
Mr. Legursky testified, the additional evidence produce by the PNR visit is not "new""
and certainly does nothing to discredit the HAl clustering and distribution design
methodologies. On the contrary, the evidence from PNR and other evidence presented
at the workshop following the PNR visit lend even further support to the conclusion that
those methodologies are reasonably accurate and meet all relevant requirements.
Mr. Legursky noted the apparent accuracy of the PNR methodologies. As discussed
next, Mel and AT&T witnesses showed that HAl designs more than sufficient
distibution when measured against any reasonable standard.

67. Because the evidence presented from the PNR visit weighs in favor of the HAl
proponents, the ALJ finds no reason to exclude it in this proceeding. However, the ALJ
recommends that the Commission deny US WEST's request for reconsideration in the
Universal service proceeding because there is no new evidence supporting
US WEST's position on these issues. -68. US WEST argues that in all main clusters where the HAl model's distribution
plus drop lengths fall below minimum spanning tree distances, the distribution cable
plus drop lengths should be adjusted upward to at least equal the minimum spanning
tree distances. They estimate that the incremental increase to the HAl estimate of the
average monthly unbundled loop cost for U S WEST's entire serving area in Minnesota
that would by caused by changing the distribution lengths to equal the minimum
spanning trees would result in a $.79 upward adjusbnent to the cost of the unbundled
loop generated by the HAl model, using the DPS proposed adjustments.7o

69. Alternatively, and in response to questions raised by the AU at the July 22•. 1998
workshop, U S WEST proposed modifying the HAl model so that the distribution area
lot d~th is set at a maximum of two times the drop lengths used by the HAl model to
place distribution facilities.?' In Dr. Fitzsimmons· view, such an adjustment would
correct the HAl moders unrealistic compression of distribution facilities on the interior of
the serving area rectangle and will result in the branch and distribution cable being
placed closer to the outside boundary of rectangular serving area created by the HAl
model.72 In other words. branch and backbone cable would be moved out closer to the
locations where the HAl model assumes the customers are located. As a result of this
adjustment, in each of the HAl density zones, the maximum distance from the
termination of the branch and backbone cable to the perimeter of the seNing area

69 Tr.• Workshop, at 63-&4.
70 Ex. 816 at 8.
71 Tr., Workshop, at 152-53.
72 Tr., Workshop, at 152·53 and 18&-191.
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rectangle would be significantly reduced. Dr. Fitzsimmons has quantified the dollar
value of this modification to be $1.15.73

70. AlT and MCI witnesses Mr. Denney and Mr. Pitkin demonstrated that, in fact,
the HAl Model appropriately estimates the necessary cable to serve customers. Mr.
Denney pointed out that the HAl Model estimates longer average loop lengths than
both the BCPM and RLCAP. The HAl Model estimates a longer loop length for U S
WEST as a whole and for the majority of density zones, including the first two density
zones where U S WEST claims HAl's estimates are poor'?· BCPM's distnbution cable
lengths tend to be shorter than those estimated in the HAl Model, and its feeder lengths
tends to be longer. The best comparison between the two models is average total roop
length. A comparison of these numbers shows that HAJ models a longer loop length
than does BCPM.75

71. Mr. Denney also compared the average loop lengths of RLCAP with those of
HAl. RLCAP summarizes loop lengths by office size (very sman, small, medium and
large) and reports shorter average loop lengths than HAl for every office type.
According to US WEST, RLCAP cost estimates are based on a sample of actual loop
lengths.'"

.72. In adopting its Universal Service platform, the FCC decided that its model should
make the best use of the customer location information by designing outside plant to
those locations, rather than to evenly dispersed locations in each cluster. In its
analysis, the FCC found that HAl, and BCPM to some extent, were likely to
underestimate distribution in low density areas. It chose to use the HCPM
methodology. which designs outside plant to within a few hundred feet of every actual
or surrogate customer location.T7 Until the HCPM was proposed, no model had the
ability to do such detailed design.

73. The AU concludes that the evidence in this record demonstrates that the HAl
designs adequate outside plant and makes a reasonably accurate determination of loop
costs on a wire center basis. The fact that some clusters may be low and some high
provides additional argument that deaveraging below the wire center level should not
be attempted. It does not mean that there Should be one-sided adjustments to bring
the low clusters up as U S WEST proposes. Therefore, the ALJ does not recommend
either of U S WEST's proposed fixes. The Commission may wish to track the
development of the FCC·s distribution design methodology for Mure modifications of
the Minnesota model, but it is necessary to proceed now with the available models to
establish prices for UNEs so that competition can proceed.

731d. at 154.
74 Ex. 381 at 4-8.
75 Ex. 381 at 6.
76 Ex. 381 at 7.
n Fifth Report and Order, 55-60.
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Other Outside Plant Issues

74. The outside plant of a telephone network consists of the feeder cables that run
from the wire center to a serving area interface, the distribution cables that run from the
serving area interface to the block terminals or pedestals, and the drops that run from
the block tenninafs to the network interface device, which in tum connects to the
customer's inside wiring. These various cables may be bUried, placed underground in
conduit, or hung in the air from poles. The structure built for telephone plant may be
shared with others. The set of percentages of the cabling (or fiber) that is buried,
underground, or aerial is called the plant mix. The cost of placing facilities in the
ground varies with ground conditions. Ground conditions vary according to the natural
soil type, e.g., rocky or sandy, as well as with the structures people have placed upon
or set into the ground, i.e., placing a cable under a road requires the road surface either
be cut or bored under. Under certain ground conditions, aerial placement may be
required.

75. In the FNPRM7a
, the FCC provisionally concluded that the selected universal

service model should pennit both terrain factors and line density zones to factor in'o the
determination of p'ant mix. Further. the FCC considered that relatively-more feeder and
distribution cable should be assigned to aerial installation for all population density
groups in wire centers characterized by "hard rock" conditions that those in wire centers
with other terrain conditions.71 In addition. the FCC indicated its preference for a model
that should similarfy specify costs for installation of aerial cable, buried cable, and
underground cable that incorporate terrain factors and line density zones.to The FCC
also tentatively concluded that the selected model should specify costs per foot for
conduit installation that vary by line density zone, that materials and installation costs
should be separately identified by both density zone and terrain type. and that the
model should define density zones based on the number of telephone lines per square
mile.11 Finally, the FCC tentatively concluded that the selected model should presCribe
additional costs to account for additional expenses caused by difficult terrain.12 The
FCC'indicated that a satisfactory model for estimating universal service costs would
permit plant mix and installation costs to vary by ground conditions, whether of natural
or human origin.

76. Because they encourage accuracy. these criteria for universal service cost proxy
models are appropriate as welt for cost models for UNEs, especially if the model will
ever be required to compute geographically deaveraged costs. HAl's cost methodology
fully comports with the FCC's recommendations.p HAl considers bedrock depth, rock
hardness, surface soil type. and water depth in calculating placement costs. HAl

78 Further Notice of Proposed Rulemaking, CC Docket Nos. 96-45 and 97-160, July 18. 1997.
79 FNPRM, 158.
80 FNPRM, 1J 65.
81 FNPRM, 167.
82 FNPRM, W36, 66.
83 Ex. 315 at 34.
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assumes each serving area has the geological characteristics of the census block
group into which it predominantly falls." HAl permits installation costs to vary by density
zone as well. IS

n. US WEST criticizes the HAl's maximum loop length assumption. US WEST
witness Mr. Schaaf claims that the maximum loop length should be limited to 12,000
feet and not extend to 18,000 feet as assumed in the HAl Model.

78. When DLC equipment Is used. it adds resistance to the loop, which shortens the
maximum loop length. With extended range cards. Ole will function with 26 gauge
copper cables of up to 17,960 feet and with 24 gauge cables of up to 28,900 feel The
HAl model relies on extended range cards to deploy OLC equipment with 26 gauge
copper loops of 18.000 feet.

79. The HAl model does not explicitly identify the loops that require extended range
cards. Instead the HAl uses a card cost that represents a composite cost of a POTS
card and an extended range card. As a general rule, the relative percentage of loops of
a given length declines as length Increases. With respect to long loops, it is therefore
conservative to model loop occurrence as a constant across all distances up to the
maximum 18,000 foot deployment of copper loop beyond the OLe permitted by the HAl
model. Under this assumption, the percentage of loops that would require extended
range cards is 12%. A standard card costs approximately $270. An extended range
RUGV2 card costs 25% more or $337.50. HAl uses a composite card cost of $310." If
12% of all loops required the RUGV2 card and the remaining 88% could use the POTS
card, the average cost of necessary cards would be .12 x $337.50 + .88 x $270.00 =
$40.50 + $237.6 = $278.10, well below the HAl composite card cost

80. The FCC has concluded that its platform should assume a maximum copper loop
length of 18,000 feet because length will support the required services at appropriate
quality levels.17 The AU concludes the HAl model adequately estimates costs for long
loops and that copper loops of up to 18,000 feet are acceptable.

Switching

81. U S WEST uses the SCM model for switching in its cost models, including the
BCPM. The SCM model determines how much of various switch resotlrces are
consumed in the different switch functions of processing, terminating lines, switching
lines, and handling trunks. These resources are assigned costs. Various switch
services and features are then costed on the basis of their use of the different switch
resources."

84 Id. at 39.
8S Ex. 334 at 1029-30.
86 Tr. VoL SA at 109.
87 Fifth Report and Order, W68-70.
88 Tr. Vol. 3 at 158.
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82. The SCM input processes are highly complex and extremely sensitive to
U S WESrs designated inputs, which are unknown, undocumented and proprietary. In
addition, there are numerous SCM inputs that require decisions regarding the type of
technology and efficient engineering practices that cannot be discerned from any of the
documentation or models provided.·

83. Despite the complexity of SCM, the model deploys the same switches from the
same manufadurer as are currently in place, unless the current switch is an analog
switch, in which case SCM deploys a digital switch.to Contrary to TELR1C principles,
SCM does not consider whether switch from another vendor might be more cost
effective than the switch currently used at each location.t1

84. The HAl model uses a declining logarithmic cost curve based on the cost per fine
of a switch.1I2 The curve is a regression curve based on fOUf observations of switch
costs.a The HAl uses publicly-available infonnation for switching prices and does not
rely on proprietary data. HAl's inputs for developing switching costs may be entered
direcUy out of contrad information on prices paid by ILECs for switches, if such data is
available.14

85. Switch deployment for the purpose of UNE costs should not only involve forward-
looking technology, it should also require that the forward-looking technology be least·
cost But, as Mr. Legursky observed, "SCM does not universally deploy the least cost
equipment.1lI5 That is because optimal network configuration has changed over time.­
It cannot by concluded that deploying the same digital switch from the same vendor as
is currently deployed in U S WEST's network in Minnesota will meet the least cost
criterion.

86. tn contrast to SCM, HAl does not explicitly model switch deployments; it simply
estirr.ates least cost, forward looking switch costs. Since the purpose of the proceeding .
is to estimate costs, there is no reqUirement that a switch costing module actually place
particular switches; it is sufficient to estimate switching costs. .- '.

87. . The FCC found that both the HAl switching module and the SCM were
acceptable for use in its Universal Service platform, but chose HAl over BCPM for the
switching function because HAl was less complex and because it more fully satisfied
the requirement that data, computations, and assumptions be available for review and
comment87

89 Ex. 314 at 17-18: Ex. 319 at 3.
90 Ex. 603 at 13; Ex. 150 at 6.
91 Ex. 604 at 12.
92 Ex. 603 at41.
93 Ex. 634 at 973.
94 Ex. 314 at 17·18.
95 Ex. 603 at 13.
96 Ex. 634 at 955.
97 Fifth Report and Order, 111 75-80.
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88. US WEST witness Mr. Wiseman suggests that the HAl Model does not
incorporate -a reasonable level of Minnesota specific engineering detait" in its switching
costs. But the evidence here is that U S WEST switch contracts are not state-specific.
So there is no such thing as Minnesota-specific switch costs. Moreover, the NBI data
used by the HAl Mode' includes infonnation on switches purchased by U S WEST.
Thus. the HAl Model data does reflect recent switch purchases made by U S WEST.N

The evidence in this record shows that the HAl switch cost estimates are more accurate
than the SCM mooers estimates.

HAl Input Values

Common Overhead, Network Support, Cost of Capital

89. The HAl model was filed with default values for its inputs. More accurate cost
estimates can be obtained by replacing a number of the HAl's default input values with
dffferent values. For reasons discussed below, the AU recommends a common
overhead rate of 13.09%, a network support factor of 85%, and a cost of capita~ of 9.6%
for both the HAl model and the AT&T NRCM.

Allocation of Common Costs

90. If Common costs are assigned to loops in different density zones based on
investment. rural loops with greater levels of investment per loop will be allocated a
greater dollar amount of common cost than will urban loops. For example, if common ('~....
overhead costs are allocated based on investment, there is $.62 per month in common '
cost allocated to an unbundled loop in areas with 10,000 or more lines per square mile
compared with $18.39 per month in common cost aUocated to unbundled loop in areas
of 0.5 lines per square mile. If common costs are allocated to the loop based on
access lines instead, using the same assumptions, each loop is allocated $1.70 in
common costIt

91.· There is little relationship between common costs and level of investment.
General support expenses, network opera~onsexpenses, and other taxes should be
allocated to the loop based on access lines rather than investment Unless the
expense is a function of the level of investment, the allocation of these expenses based
on investment wUl distort geographic deaveraged loop costs. There are significant cost
differences between these methods of allocating these expenses to the loop.'oo The
AU concludes that allocating the same dollar amount of general support expenses,
network operations expenses, other taxes and common overhead costs to each loop in
the HAl is the correct method to use in developing geographically deaveraged loop
costs.

98 Ex. 319 at 4.
gg/d.
100 Id. at 28·29.
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Depreciation

92. Minn. Stat § 237.12, subd. 4, requires that "forward-looking depreciation rates"
be used in estimating the prices for interconnection and network elements. In its
August 15, 1997 filing in Doc. No. P4211D-891, the Department recommended forward­
looking, economic depreciation lives and salvage values for U S WEST. The
Department's recommended lives and values are set forth in Ex. 621, EF-2.

93. Copper cable represents approximately 50% of U S WESTs total loop
investment in RLCAP.101 U 5 WEST assumes a 15-year life for buried cable. The
company estimates that aerial and underground cable will last only 75% as long as
buried cable. '02 The Company seeks 11.3 year lives for these two kinds of cable.103

94. US WEST relies heavily on a 1995 publication by Technology Future, Inc. (TA).
TFI projected a 2C-year life for buried distribution copper cable, which U S WEST
shortened to 15 years, claiming that was necessary to translate TFI's depreciation study
to a fOlWard-iooking scenario.104 For aerial copper and underground copper U S WEST
proposed 11.3 years. U 5 WEST witness Mr. Easton defended the shorter life for aerial
copper because of exposure to the elements and the shorter underground copper life
because urban interoffice and feeder route cabling are going to be more quickly
replaced by fiber.,as His explanation does not explain why such diverse factors result in
exactly equal lives for different kinds of cables.11l1

95. US WEST also relies on comparisons to depredation lives of AT&T. ELI, TCG.
PhoeniX Fiber, and McLeod. 1G7 However, none of these companies are local exchange
carriers. Rather, they are competitive access providers who have deployed fiber in high
density areas.101

96. Several considerations must be borne in mind in evaluating U S WESrs
proposed lives and salvage values. First. the development of new technologies that
permit wideband services to be proVided over copper cable suggests that copper may
have a longer life than that proposed by U S WEST.109 Second. the TFI report is "too
speCuJative to be used as evidence to support the very short lives proposed by U S
WEST."110 The sponsors of the report are insumbent local exchange carriers who, Iike
US WEST, have a strong financial interest in increasing depreciation expenses.'"

101 Ex. 351 at4.
102 Ex. 142 at 5.
103 Ex. 623 at 6.
104 Ex. 142 at 8.
105 Tr. Vol. 4 at 114.
106 Tr. Vol. 4 at 115-6.
107 Ex. 142 at 16.
108 Ex. 623 at 6.
109 Ex. S03A at 31.
110 Ex. 621 at 23.
111 Ex. 623 at 7, Tr. Vol. 13 at 128.
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97. AT&T and Mel recommend the lives and salvage values approved by the FCC in
1995 for US WEST. However, no evidence suggests that these values developed for
use in rate of return proceedings are forward-looking, economic values.112 like U S
WEST, AT&T and Mel are alsofinancia/ly interested parties, but their interest is to
underestimate depreciation expense.

98. The Depamnent's proposed depreciation values are those it advocated on
August 15, 1997, before the Commission in U S WEST's most recent depreciation case
before the Commission. These values are forward-looking, economic depreciation
values, developed by the Department, a party whose bias is toward the ·public goocr
and achieving the telecommunication goals set forth in Minn. Stat § 237.011. The AU
adopts these depreciation rates.

Labor Costs

99. Dr. Fagertund testified that the regional labor adjustment factor of 0.99 for
Minnesota should be used because labor costs in Minnesota are one percent less than
the default level for labor costs in HAl. This factor adjusts the wage portion of faCility
installation costs. The Department used this fador in its HAl model runs.11S The
Administrative Law Judge recommends that it be adopted by the Commission.

Drop Lengths

100. A significant factor in estimating drop costs is the length of the drop. The HAl
model permits users to set drop lengths by density zone.

101. Mr. Legursky performed his own analysis of the HAl drop lengths because the
HAl sponsors' decision to count special access lines on a circuit-equivalent basis and
then to multiply the default drop length by the number of lines per density group was
likely to skew the state-wide average drop length that could be calculated from the
model. Because the BCPM counts access fines on a pair equivalent basis,
Mr. legursky used its data for fines per density group. Multlplying the HAl default drop
lengths for each density group by the BCPM line counts yielded an average drop length
of 74 feel114

102. U S WEST witnesses Mr. Schmidt and Dr. Fitzsimmons both criticize the HAt
drop lengths as too short.115 Mr. Schmidt supervised a survey for U S WEST that
indicated an average loop length of 171 feel He had U S WEST technicians visually
estimate drop lengths on all visits to customer premises. 1115 On the basis of
Mr. Schmidt's survey. Dr. Fitzsimmons testified that the Department's recommended
average length of 95 feet was unreasonable.117 In fact, Mr. Legursky recommends an

112 Ex. 621 at 22.
113 Ex. 621 at 25-26.
11~ Ex. 603 at 45.
115 Ex. 187 at 4. Ex. 17630·31.
116 Ex. 603 at 45.
117 Tr. Vol 2 al218.
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average drop length of 109 feet111 In his analysis of HAl, Dr. Fitzsimmons uses an
average drop length of 129 feet that he obtained from the BCPM default values.11!

103. Mr. Schmidfs survey was not sufficiently reliable to be used for calculating drop
costs in this proceeding. The survey was quite haphazard. not random, not tested, not
uniform. and subject to gross estimations by the data collectors.

104. Neither should the BCPM default drop lengths be adopted as suggested by
Dr. Fitzsimmons. The length ofdrops in BCPM is detennined by lot size.120 The
ultimate grid is divided into four quadrants and within each quadrant. a road-reduced
area is formed that is into lot sizes from which drop lengths are calculated. The drop
length in BCPM thus depends on the assumption made that sizes the road-reduced
area. An assumption of a 60D-toot buffer would increase drop length while assuming a
400-foot buffer decreases drop length.

105. Contrary to Dr. Fitzsimmons' recommendation to put the BCPM defauft drop
lengths into the HAl model, Mr. legursky sought to develop appropriate drop lengths.
Mr. Legursky testified that he was influenced in his judgment as to the correct average
drop lengths by Mr. Schmidt's testimony but that he took those numbers with a "grain of
salt."121 Mr. Legursky estimated the drop length required for the least dense zones,
taking into account typical setback distances and distribution cable. locations. and
derived an average length of 250 feet The HAl default value for the least dense zone
is 150 feet. Mr. Legursky accepted 50 feet as a reasonable average drop length for
the most dense zone and figured a smooth curve between 250 foot value and the 50
foot value for the intermediate density zones.122 Mr. Legursky calCUlated the carred
weighted average drop length to be 109 feet, an increase of 47% over the HAl defau1t
value. Mr. Legursky's recommended drop length by density zone is given in Table 1.

118 Tr. Vol. 2 at 226-27; Ex. 603 at 46.
119 Tr. Vol. 2 at218
120 Tr. Vot 2 at 224.
121 Ex. 634 at 981.
122 Ex. 634 at 1052-53: JWL-2 Table A17.
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Table 1
(Ex. 604, JWL-2: Ex. 607 at 15)

Density Group HAl 5.0 Default Recommended Recommended
Drop Length % of Buried Drop

Q-5 150 250 0.84%
6-100 150 200 0.88%

101-200 100 150 0.93%
201-600 100 125 0.95%
601-800 50 110 0.92%

801-2550 50 90 0.83%
2551-5000 50 80 0.74%

5001-10,000 50 70 0.50%
10,000+ 50 50 0.25% .

106. Table 1 also gives Mr. Legursky's recommendation for the percentage of drops
that should be buried. Mr. Legursky's recommendation reflects the fact that many multi­
tenant buildings will have no drops and that in many less dense areas. significant land
areas win be unutilized. Because aerial drops are less expensive than-buried drops,
increasing the percentage of aerial drops corrects for the fact that the HAl model
overstates drop costs.1Z3

107. In the Universal Service docket. theAlJ recommended that the Commission
adopt Dr. Fitzsimmons' drop lengths rather than Mr. legursky's. The AU has
reconsidered that position and, based upon the additional evidence presented here,
recommends adoption of the Departmenfs recommended drop lengths and placement
percentages.

Placement Mix

108. Cables may be hung on poles, buried in a sheath. or placed underground in
conduit. Mr. Legursky testified that the HAl uses too high a percentage of aerial
placement. Local governments are increasingly prohibiting the aerial placement for
aesthetic and safety reasons. Because aerial placement is frequently the least
expensive type of placement. the HAl consequently understates costs.124

109. The FCC's scorched node assumption does not provide much assistance in
determining the appropriate placement mix. It can be argued that telephone poles are
scored, too. But, if even just electric company utility poles remain in place after
scorching, there wilt be a great incentive to hang cables from them. \Nhile communities
might find aerial placement unsightly, they will no doubt prefer adding a telephone wire
to the electric wires to having streets tom up to place cable underground. As with the
structure sharing assumptions discussed below, the scorched node concept in the
placement context leads to unproductive debate.

123 Ex. 607 at 1S.18.
124 Ex. 603 at 51.
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110. In preference to debating how something that will never happen might affect
placement mix. the Deparbnent has recommended that the most best estimate of what
an efficient. forward-looking competitive firm would experience is the recent experience
of a competitive finn in Minnesota that provides local service. The AU adopted that
position in the Universal Service docket The Department looked to U S WEST's recent
experience as a starting point for modeling purposes.'25 Mr. Legursky examined U 5
WEST's current copper placement mix for copper plant and used the HAl Investment
Input Worksheet to detennine the percentage of distribution and copper and fiber
feeder cable in each density group.us He then produced a table for distribution plan~

and a table for each kind of feeder plant by setting the structure mix percentage for
each density group in such a way that when those percentages are applied to the each
density group's distribution and feeder cable amounts, the resulting weighted averages
for the percent of distribution and feeder cable by structure type matches U 5 WEST's
recent structure placement percentages. The recommended input values for the
percentage of distribution placement by density zone and placement type are given in
Table 2 below. Table 3 gives the same information for copper feeder placement and
Table 4 provides the same information for fiber feeder.

125 Ex. 621 at 10.
126 Ex. 603 at 52-53; JWl.·2 tables A11-A16.
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